


5 cre ———— a BMRA 


TRANSISTORIZED WIRELESS MIKE 


TANI) CI 7 | JUNE 1956 
ELECERONICS _ 


TELEVISION - SERVICING - HIGH FIDELITY 













Simple Alignment 
of 
Broadcast Radios 


All-Transistor 
Amplifier 
Has High Gain 


Radiation Meter 
for Civil Defense 


Understand Your 
Color Bar Generator | 


+ 
Servicing 
s Intercarrier Buzz 


' 


35° 


U. S. and 
CANADA 


Now—A Module 
See pc 

















ANOTHER . FOR 


eeeeeaeeeeeeeeeeeeeeee 


BONDED ELECTRONIC TECHNICIANS 





“Pr \ 


(Kg 
i 


tim a? 


‘ “A 
/ 
} 


CUSTOMER 





RAYTHEON BONDED 
SERVICE DEALER 


WESTERN Ws 
“Operator 25” 
will recommend them to 





e customers 


Something new and very important has the Raytheon Bonded Certificate, ID Cards, De 
been added to the sales force of Raytheon Bonded il Raytheon Creed Displays, the Raytheon 
Electronic Technicians. It’s ‘Operator 25’’. Cus- Code of Ethics, Classified Telephone Directory 
tomers seeking Radio-TV Service simply call tings, all backed by sound, hard-hitting national 
Western Union by number and ask for ‘‘ Operator ivertising in LIFE, TIME, NEWSWEEK and 
25”. In answer to their request for a reliable source CV GUIDE make the Raytheon Bonded Ele: 
of bonded service, “‘Operator 25’ gives them the tronic ‘Technician Program the most powerful sales 
name and phone number of the nearest Raytheon force a service dealer can have 
Bonded Dealer. That means more business ex- Call your sponsoring Raytheon Tube Distribu 
clusive business for Raytheon Bonded Elec- tor and ask him if you can qualify as a Raytheon 
tronic Technicians Bonded Dealer. 

This customer producing new sales advantage, If you can, you’re well on your way to more 
plus the cash-protection of the Raytheon Bond, volume and profit. . 


RAYTHEON manuracturinc company 


Receiving and Cathode Ray Tube Operations 
Newton, Mass. + Chicago, lll. + Atlanta, Ga. + Los Angeles, Calif. 





Raytheon "7 Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, 


all these Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes Excellence in Elechronics 
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Career Opportunities 





Find out What N.R.I., Oldest, Largest, Home 
Study Radio-TV School can do for You 
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NATIONAL SCHOOLS 


fProdly (resent 


© ALL BRANCHES OF 
TELEVISION. *ELECTRONICS - RADIO 


DYNAMIC, MODERN SHOP METHOD, 
HOME TRAINING COURSE 


Another great advance in HOME STUDY TRAINING. Let National L. J. ROSENKRANZ 

Schools, of Los Angeles, a practical Technical Resident Trade Schoo] President of NATIONAL SCHOOLS 
for over 50 years, train you at home by Shop-Method, for today’s 
unlimited opportunities in ALL 8 BRANCHES of the Television, Elec- 


tronics, Radio Industry 
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Check all you receive in One Master YOU DO MANY PRACTICAL JOBS 





Course at One Low Tuition You do servicing, circuit analysis and = const 

1. Television — Including Color TV many other down-to-earth experi mY at 

2. Radio — FM and AM ments. You build a modern TV set ease 

3. Industrial Electronics from the ground up... withequipment master all phases at home 

4. Sound Recording and Hi-Fidelity _ kits we give you, including a new large time. Your earning power 

5. Preparation for FCC License screen picture tube and professional a a _ Pts 

6. Automation Multitester, at no additional charge ane x far reagggeneeeties tie Ai. 

7. Radar and Sonar hundreds of other jobs, or mak 

8. Communications EARN AS YOU LEARN! Many of our in your own business. SECU! 
y FUTURE—NOW. SEND COUPOD 


an Gs tae een, wen students earn their entire tuition and 


PRACTICAL EQUIPMENT 1S YOURS TO KEEP! more in Spare Time jobs we show 
¢ Parts to Build a modern TV set, including them how to do while learning. YOU 
large screen Picture Tube GET GRADUATE ADV ISORY SER- 


¢ Parts to build a powerful Superhet Re- VICE. TOO 
ceiver, standard broadcast and short wave i . 

¢ Parts to conduct many experiments and 
build Continuity Checker, RF Oscillator, 
TV Circuits, Audio Oscillator, TRF Re- 
ceiver, Signal Generator 
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© These are a MUST for all technicians 
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RADIO CHIEF OF ILE DE FRANCE 
FRENCH LUXURY LINER PRAISES D T |! 


Radio Chief—Jean Desmas Says: 


“Your Training Organization in Chicago 
is known not only throughout Europe 
~{..but also in many parts of the world a 
one of America’s finest Television, Radi 
and Electronics training centers.” 





JACK DEMPSEY 


Former World’s Heavyweight Champion ™ 
TELLS WHY HE’S PROUD 9" ae ee 





“a Om il ie 
TO BE Prepare At Home Or In Our Chicago Laboratory! 
WITH D T } See for yourself how readily you may prepare at home, or in our modern Chicago 


laboratories, for a good job or business of your own in one of America's most promise 


@2 have boos greatly tepreseed with ing, fast-growing fields—TELEVISION-RADIO-ELECTRONICS. 


DTI‘s wonderful spirit of friendli- If you train at home you get (1) the use of a 16-mm. movie projector and 16 reels 
ness and sincere determination to of animated movies to help you learn important points faster... easier, (2) mod- 
help its students make good in Tele- ern, well illustrated lessons and (3) sixteen shipments of electronic parts enabling 
vision-Radio-Electronics. you to get valuable practical experience from over 300 projects—including building 


and keeping the electronic equipment shown below. And upon completing training, 
you have the optional privilege of building and keeping a big 2) INCH TV Set. (DTI 
offers another home training in Television-Radio-Electronics, but without the TV set.) 
@ / also admire the business policy of Get the full story. Mail coupon today! 
its management and the thoroughness 
of its large faculty of instructors. 


@ Jadmire its remarkable 25 year record 
of helping men build brighter futures. 
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a school as enthusiastically as do the 
students and graduates of DT I].They 
are its best boosters. 
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praised from the floor of 
the House of Representatives in Washington, D.C. and 
recorded in the Congressional Record, 
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! would like your valuable information-packed publication showing 
how | may get started toward a good job or my own business in 
Television-Radio-Electronics. 
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TUBES FOR THE 
FINEST IN HI-FI 


Almost without exception, makers 
of the finest high-fidelity 
depend upon Tung-Sol Audio Am- 
plifier Tubes to help deliver the 
their 


sets 


performance expected of 
products. 

Througt these tubes—the “5881” 
and the "6550" —Tung-Sol clearly 
demonstrates its ability to meet 
and maintain high-fidelity's criti- 
cal design requirements in volume 
production. 

This achievement is indicative of 
the quality and dependability 
of Tung-Sol Hi-Fi, Radio and TV 
Tubes . . . products of America's 
largest independent electron tube 
manufacturer. Tung-Sol Electric Inc 
Newark 4, N. J. 
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ELECTRON TUBES 





Tung-Sol Automotive & Electronic Products 





THE RADIO MONTH 


TRANSISTORIZED RADIO PAGERS 
make private, ! ' paging of 


Handie 


? 


personnel po 
Talkie low 


tem, announced by 4 i, aoe iway 


frequer 


with disturbing 





mitted 

The system ! 
console with ind | 
personnel, an FM tter tl 


radiates alerting 


sages within a cor n-loop 
irea, and the indiv indie-Talkie 
radio pagers rhe llin 
method used in tl f I 
matched precision \ eed mech 
anisms—one In 
to correspond wit} tivated by 
the transmitting « buttor 

The portable rec ee photo) 
weighs only 10 our nowered 
by a 4-volt mercu Phe 
tem permits paging ¢ il hundred 
persons individually 

Another paging 
Stromberg-Carl 
which uses a smal é 1 ( 
photo). Each dec I 
certain oded 1 na Wher 
receiving that sig 
tone, alerting the I i irrie? 
The unit weigh r ( ind the 
system provides up ft hannel In 
larger installatior r i large 
metropolitan area, a tely 4,00 
char leis can he 

The Pagemaste? 
is a small console, « t t f which 
are dials with whic} ed signa 
are set up. Only ! are 
neede to set a code ntc the 
transmitter \ ! 

in be set up at ! rar 
mitter automatica hen 
and continues to t ‘ } yne 
intil it is removed 
by the operator. 
NEW TV TAPE PROCESS make 
recording television | n mag 
netic tape comme! tical 
Developed by Ampex, the r« ler will 
permit almost instantan iyback 
through a normal T\ yste Several 


units aemon- 


Ampex 


similar 
in the 


other 


strated past 


recorder is ready fe and will 
be put into action by e Columbia 


Broadea 
delivery, which 
The Ampex dev 


elevision picture 


ting Sy 


recorded 
ape. The hig! 


tape 


a i I 
tor D.( ind WW‘ 
’ eT nn n ec by + 
Star ird I 
te iSSeé rieé 
( i ! and 
I . on i 
t 1dca 
acy fron 
ne I 
tiny the } id 
WWYV are now 
I oT mir 
the irea ’ 


1900 Univer 


WWYV and WW‘ 


A NEW 
racket wa 
of Joseph Lynch 
Ma chusett H 
The sentence wa 


TWIST 


exposed 


ome inoperative vi 
tube were 

Sergeant Barrett 
force, turned in te 
for new ones, and 


to otner dealer 


Two eparate 
each, on the chat 
code numbers a 
labels on tubes, we 


RADIO-ELE TR N 








Let me send you FREE 
the entire story 


Just fill out the coupon and mail it 
1 will send you, free of charge, a 
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xam at . ran . 
our course, we Bum a Here are a few recent examples of Job-Finding results 
, stinue 
oo = anol addi ELECTRONICS TECHNICIAN 
train Be of any kind | i an w employed by the ' 
tional co uccessfully | job was listed in your bulle 
until you ous” alt you have had any practical experier : s & y et a k 
obtain your Comm Amateu Army Navy radio repair | . obta mee , 
cial license. expersmenting | AIRLINES 
| 1 replie the Job Of y t 
“ Ar irl s Y J 
Employers An Approved | and your Jobst Se 
TELLS HOW Member ; 1 Mi 
make } OURS IS THE INDUSTRIAL ELECTRONICS 
KS |] onLY HOME Up y d ‘ f N ‘ 
° s nS STUDY COURSE : S w yed by 
JOB OFFERS Like These ul Fp I Waren sue. North A , bly tinal 
AVE | PLIES FCC-TYPE heckou , , “ana 
ve Cor Graduates Every Month | EXAMINATIONS nc Mtr Dein nnn 
yntinental Airt 4 | SONS AND Fl- Your FCC ticket is recognized by employers 
4 ngancios tee sande | NAL TESTS. as proof of your technica ibility | 
; is to _ paleititieneniaaietiiiatnegeil 
We h Rese Letter from nationally-known Manufac- 
os tu W i tr ] 
West Coast Manufacturer W I 


These are just a few examples of the job offers that come to our office periodically 
Some licensed radioman filled each of these jobs . . . it might have been you! 


HERE’S PROOF FCC LICENSES ARE OFTEN SECURED 
IN A FEW HOURS OF STUDY WITH OUR COACHING 
AT HOME IN SPARE TIME 





MAIL COUPON NOW 


CLEVELAND. INSTITUTE OF RADIO ELECTRONICS | 
Desk RE-92, 4900 Euclid Bida Cleveland 3, Ohio} 
(Address to Desk No. to avoid delay) 








I , 4 
Name & Address License Time | cman \ | 
A/1C Ronald H. Person, St. Louis 20, Mo Ist Class 25 Weeks 4 : | 
VLEAS INT ¢ 
Milton L. Geisler, ET3, FPO, San Francisco, Calif. Ist Class 26 Weeks | | 
Marvin F. Kimball, Lafayette, Ind 2nd Class 21 Weeks eo ace 
L. M. Bonino, Harlingen AFB, Tex 2nd Class 16 Weeks | 
John E. Hutchison, Bluefield, W. Va Ist Class 27 Weeks | ADDRESS | 
| i 
CITY ZONE TATE 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS ff ee 
CARL E. SMITH, E. E., Consulting Engineer, President | Special tuition rates to 2 f | 







TST RE-92 Gee ba mes al Me eee el TT. 
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The Waters Conley Co. 
manufacturer of the well known 
“PHONOLA% phonographs, 

«+e finds that 


Model TK-155 
Three Speed 
Manval! Portable 


... it pays to 


eB; ee 
RELY on ¢ 
Wit tiahies PHONOMOTORS 


© maintain the high standards of performance expected of their fine 

*“Phonola” line of portable phonographs, the Waters Conley Com- 
pany has found that there is no substitute for the precision engineer 
of GI phonomotors. They know that for quality, performance and « 
omy, GI phonomotors just can’t be beat! They like Gl’s prompt, or 
dot deliveries, too. When you have a phonomotor requirement, f 
original equipment or replacement purposes, take a tip from the 
Waters Conley Company. You'll find that you, too, can... RELY on GI! 


type motors for applications ranging from 
1/40 HP to 1/1100 HP. 


Other General Industries AC induction Write for specifications and 
quantity-price quota 





Ss 
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DEPT GR « ELYRIA, OHIO 


ENSATIONAL OFFER!) 
ANOTHER GREAT “THOMPSON” PRODUCT WORLD’S FINEST 


MODEL M-100 An ex- 

tremely attractive and REG. 43.95. 
effective mahogany tun- 

ing control—lights avto- NOW ONLY 
matically when tuning— 
shuts off when rotator 
stops. Simple to operate 
Built-in mast aligner and 
other features too numer- 
ous to list. 


RADIO CO. 


















- 








509 ARCH ST. DOWNTOWN PHILA., PA. 


Bronches: Camden. N. J. Atlantic City, N. J. Trenton, N Ww De yrristo Pa. Salisbury, Md 











BUILDS HARTLEY BOFFLI 
Dea Editoy 
I have consti icted 


from the article in the F¢ 
with terrific results. I } I 


Voice SP12B in thin 


ered preamp and if 
with a G-E RPX-O50A 
trie tne vstem on 

Live e as sort of a te 
duction from the 
triangles 1 really 


will help some othe) 


BUSINESS VIEWS 
Dear Edito 


interest the vario 


magazine regarding 


chanics, publication 
prices and related 
that if vou publish 
will be repercussions, ft t | 


in my beliefs. 

First, I am firmly 
much opposition to base 
and part-time techni 
gaged in the busine 
locatior Is due to d 
ability. Since when did 
add to hi kill in a 
sion? I have met many 
established men and | 
the loudest how! came f1 
own work was the 
priced and least satisfa 
customer standpoint. Mar f the 
working at a regular s¢ é ne 
have sufficient busines 
selves and one or more 
nicians busy 15 hour 
stand the often excellent 
offered them by these 
time technicians. Tell m« 
these worriers start in a mode 
pletely equipped shop, chargi 


“established” rate 


RADIO-ELECTRONICS 








ALLIED’S 1956 


value-packed 324-page 
CATALOG 































the only COMPLETE catalog 
for everything in electronics 


FEATURING SUPER-VALUE knight-kits 
BUY DIRECT AND SAVE! Select from 


America’s top quality equipment in 
precision-designed kit form—everything in 
| build-your-own Test Instruments, Hi-Fi 
| kits, Hobbyist kits, Ham Gear—easiest to 


build and you SAVE MORI 
FEATURING EVERYTHING IN HI-FI 


Make your money-saving selections from 
the world’s largest offerings of complete 
Hi-Fi music systems and components—all 
the quality lines available for immediate 
shipment from stock. Own the very best in 
Hi-Fi for less! 


World Moat Complete Straka 


Huge Listings of Parts, Tubes, Transistors, Tools, 





Books e TV Tubes, Antennas and Accessories 
| e Test and Lab Instruments « P.A. Systems and 
Accessories « Recorders and Supplies 
| e Amateur Gear « Specialized Industrial 
Electronic Equipment 
Get every buying advantage at ALLIED 
fastest shipment, expert personal help, lowest 
prices, assured satisfaction. Make your 
selections from our 324-page 1956 Catalog 
packed with the world’s largest selection 


of quality electronic equi 








send for the 
leading electronic 
supply guide 


---+------=--4 









EAS Y-PAY TERNS 
Use our liberal Easy Payment Plan 

only 10% down, 12 months to pay 

no carrying charges if you pay in 
60 days. Available on all orders over 
$45, including Hi-Fi, P.A., Kits, Re- 
corders, Test Instruments, Amateur 
Gear, etc. 







ALLIED RADIO CORP., Dept. 2-F-6 
100 N. Western Ave., Chicago 80, Ill. 


I 
I 
} [| Send FREE 324-Page 1956 ALLIED Catalog. 
Our 35m Year ! 
I 
! 


~ ALLIED RADIO 


World’s Largest Electronic Supply House 


OO 


Address __ = 


a Zone State — 


maneneabhen dees asenen mw eee 
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Give customers 
“hi-fi satisfaction” 
-profitably! 


THE BRILLIANT NEW “3” SERIES SONOTONE CERAMIC 










Turnover Model, 3T 
(Actual Size, 1-7/16 inch) 
Single-needle Model 3P 

also available 


a 


y 


* Super compliance (2.0 min.)—drops 


distortion below “negligible” point. Vay 
* Super response-flat from 20 to 
15,000 cycles, without equalization. 


* Makes pre-amplifiers and equal- 
izers obsolete. 


If you've followed the development of ceramic cartridges since Sonotone 


pioneered them in 1946, you know of their enormous advances 


Now Sonotone presents the “3” Series, which sets utterly new stand- 


ds of performance and opens the door to profitable “hi-fi” business 


tOr you 


The Sonotone “3” Series ceramic cartridge can be used as a replace- 
ment in nearly any phonograph circuit. It delivers a brilliance and clar- 
ity of sound which will be noticed and commented upon by delighted 
customers. Because these cartridges deliver a whopping 0.5 volts 
(roughly 50 times as much as most velocity types), they do not need 
preamplification and equalization circuits. And naturally the non- 
magnetic structure eliminates motor hum. 


Chere are two basic models, a turnover (3T-S) for all record speeds 
and a single-needle model (3P-1S) for 33 and 45 rpm records. They 
have standard 42 or %s inch mounting centers and fit any of the widely 
used tone arms. Prices begin at $12.50 list (sapphire needles ) 


Use the brilliant new Sonotone Series “3” on your next replacement 
job. You'll find yourself on the way to profitable “hi-fi” business. 


CORPORATION, ELMSFORD, N. Y. “inee* 


?, 
4anu>* 


Write Department CE-66 for free cartridge replacement chart. 
In Canada—A tlas Radio Corp. Ltd., 50 Wingold Ave., Toronto, 
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CORRESPONDENCE ont 
Second, the complaint 

ability of nearly anyone 

siderable discount on tube 

components. So what? The 

upon which business com} 

country was based is the 

the individual in offering 

a large number of consu 


upon vol 


ime to offset 
margin. 

What the main grip 
down to is this: “We wa 
ness, regardless of out 
it, at charges which we 

It seems to me tha 
the set owner, who kr 
wholesale outlets. ar 
nicians, the victim of on¢ 
highly organized mon 
country. Yet the “estal 
claim they do not want n 
me the business man wl 
products he wants whe 
} 


dest 


price Show me, 
BRI \ 
»RIAN 


Gary, Ind 


THE FINISHING TOUCH 


Dear Edit 
With reference to 
Low-Distortion Amplifier,” R 


rRONICS, May, 1955, I | 
Acrosound TO-330 out} 


and a pair of Tung-S 


tubes and installed the 

very favorably inde¢ 
The powe itput f 

{8 watts and at that 

} below 0.25 I no 

able the fine spectrun 


for checking distortior 


unit, but my makeshift 


that it is still somewhe 

t full output 

The « ly change nt 
in Acro TO 0 for t} ) 
to 6550’ adding i 
resistor in the g¢g 
6550’ (between eact 
cathode bias resistor 


the grid), and finally tl 


R& (8,200 ohms) for 
pot which wa adjuste 
18 volt bia for the 
Plate current is then al 
milliamps for the pair 


I think that varying 
feedback resistor a n 
the optimum point may ir 
power a few watts wit] 
distortion. Personally, I 
need for additional power 
I am, at last, satisfied. 

HERBERT 
Vew York City, N ) 


THE WORM TURNS 

Dear Edito 

Always interesting are the T\ 
ice articles by Art Mars 
that he has roundly score 
ly able” do-it-yourself T\ 
(RADIO-ELECTRONICS, April, 1956, } 
56), perhaps a sequel could be d 
to this subject: after the TV tech 
has been paid, the “able” 
selfer sometimes has to do the 

Following are example 
my personal—and unpaid—experier 


\f 
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DYNAMIC SUSPENSION 






how this quality 
is working for you 

in the new... 
REK-O-KUT TURNTABLE ARM 





5. free and effortless is the motion of this 
arm, So sensitive its suspension, that in a state of perfect 


weight t { optimum stylus 


pressure 


. ° . > entah ‘ 
balance, a mere feather can tip the scale. The Rek-O-K able arm is well 
nigh the perfe truly passive 
following ar 1 re p nding to every 
This wonderful quality has been put By rotating the counterweight so movement of the cartridge without 
to work in a most useful and in- that it moves towards the pivot, the anticipating or resisting. This is 
genious manner. With a cartridge cartridge dips downward and the poise — dyr c balance. 


mounted in the shell, and the shell stylus begins to develop pressure — Model 120 for records up to 12”. $26.95 







secured to the arm, the counter- at the rate of 1 gram for every 14 Model 160 for records up to 16” 29.95 
weight is adjusted until the arm is turns. Thus, a cartridge calling for Additional Cartridge Heads 
suspended in perfect balance. Natu- operation at 8 grams would require Model PA-20 each $4.95 
rally, the stylus pressure is now zero. 10 complete turns of the counter- Slightly higher West of Rockies 







MEMBER Xf 11/4, turns per gram applies to Model i120 arms 


« Many, 2 turns per gram applies to Model 160 arms. 
» ‘a 


& For complete details, write Dept. UF-13 
REK-O-KUT COMPANY, 38-01 Queens Bivd., Long Island City 1, N. Y. 


EXPORT: Morhan Exporting Corp., 458 Broadway, New York 13, N.Y, 
CANADA: Atlas Radio Corp., 50 Wingold Ave., Toronto 10, Ontario 


% 


INC 
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FIRST IN EXACT 


REPLACEMENT. 


























HVO-37 FOR EXACT REPLACE 
MENT IN over 125 models . 

CROSLEY, HALLICRAFTERS, SEN 
TINEL, SILVERTONE. Another in 
the complete Merit line of exact 
and universal transformers, yokes 
and coils. Merit is the only manu 
facturer of 


transformers, yokes 


and coils who has complete pro 
folie slolamielaliiil-\ Miclm@cliMlelarmtelle 
Talel-Tamniil-timeolaelale Malet 








eri 




















MERIT COIL & TRANSFORMER CORP. 


$427 N. CLARK ST., CHICAGO 40, ILL. 
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| CORRESPONDENCE Continued) 


The first was o1 ! ttle T\ a 
et which, right SY ; YX 
irton, had s¢ fj 
On the advice of my t ealer al I, 
ifter he had trie V/, new 
culty, I took the | 
distributor wl ! 


“ he maintains an elaborat AMERICAN 
la é ‘nendenien not used \“S-PAK" 


SERVICE 





f t ene 
inate ill right—t ‘ : KIT 
pa f th pic \ ¢ \ 
charge for this shena1 is $7.50! \ Pd 

There were tw he _ oe 

7 _ 

trade in the set on ne else a, 2 
look into the diff ty yself rhe ce . : of 
atte? eemed to be tl ( t tly an 2 Re 2 << s* 
might be instructive : ifter reading xv 
ll I could of the 1 wcturer’s and AN XS 
othe literature | { that the } 

l nal picture i t . 
be restored by end 

lug (al n \ nat 
the original diffi be sells 
repaired DY tlw ip 

l Both of tl 
handsomely prov G out of 1 O 
yi elf man doe 
inve ation, he car é ea CRYSTAL 


ht 


ig! Taybe MY | ~PHONOGRAPH 
REPLACEMENT 


i t I Ce? 
I experience , f 
und she CARTRIDGE 
: en a3 n | CUSTOMERS! 
' , Here's everything yc F 
\ : one convenient package 


American's high qua 


t é epi Crystal” replacement 
heck packed in this reusable 
hey rted . ideal as a small part 
back. ] in< The box contains five 
s wi ik popular types of rep 
at : ha \X4 P tube. tridges . -. Meets 9 
S Ia ! \ omers requireme 


In addition, you get 
repair service deca 
cation cartridge labels f 
. and a handy crysta 
placement chart. 


Deiat The whole package 

at I I cause you get more. A 

howled again your customers more, t 
lr} ! ‘ call your nearby An 


utor today 
PAK 


and order 
for yourself. 





vert i r 
tube W he he ‘ 
i é va n (a I 
four i > B 
ft , n the an r | al } 
nl i nad put i 
of ne watta he | 
ve hold 

tal t apparel! bd 
collected hi e1 

So tl the sad replacement 
a poor ao-1t-ve ! 

it-} Cartridges 
to Art Margol ha _ 
trvir to beat I 1 \ 
of | ervice Te S mes ELECTRONICS DIVISION 
pressed into service he TV tecl ELGIN NATIONAL WATC! 
nik iT } i beer } 11a 


South Fair Oaks, Pasa i fornia 
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Seen the Saw? 


INDISPENSABLE FOR RADIO-TV 


CuTSsS 2 x 4's 
IN SECONDS. 
CcuTs 
1/2” STEEL 


AND WOOD, INSTALLING 
SPEAKERS, ETC. 


S. \_J 


~~ icf 


) wall 
Ls 
2S 


ae 
OR Bacurmnc PIPES 
F FOR ANTENNA, 
te ELECTRICAL 


CONDUITS, ETC. . PREPARING 


| gn ELECTRICAL OUTLETS, ETC. 


SERVICE ¥ FOR SELLING 


Like other WEN tools, this new Power Saw is compact, This is the hottest selling item in electrical power tools 
handy, efficient, ideal for the Service Man. Has pow- today. It’s being snapped up by professionals and 
erful AC/DC Universal motor. Delivers 2650 - 5s” amateurs alike wherever shown. And no wonder— 
strokes per minute. Cuts wood, plastics, metals, com- for this saw does the work of 8 saws — more swiftly, 
position, hard rubber, etc. Acts as jig, rip, crosscut, smoothly and safely than tools costing twice as much. 
band, hack, coping, scroll or keyhole saw. Inter- EVEN CUTS HEAVY LUMBER — STEEL PLATE. Price 
changeable blades. Air stream blows dust off work. complete with 3 blades ..Only $29.95 LIST 


THERE’S PERFORMANCE AND PROFIT 


“Quich-Aot” ELECTRONIC SOLDERING GUNS POWER SAW 


Kit 16.95 KIT 19.95 


— ALL OPERATE ON 110-120 VOLT A.C. — 60 CYCLE — 


PRODUCTS, INC. 


5808 NORTHWEST HIGHWAY, CHICAGO 31, it 


Export sales, Scheel International, Inc., Chicago) 




















JUNE, 1956 











aemasatea a 


2 IMPORTANT DEVELOPMENTS 


OF INTEREST TO EVERY 


HIGH FIDELITY ENTHUSIAST IN THE COUNTRY 


on Sa 


ANNOUNCES 


1. a) ae ee 


fidelity record changer for 78 45,33'/s and 16% rpm. 


NEW LOW PRICE oh 


— the lowest in the field for a recognized high fidelity changer. 


The New RC-456 Features: 


Manual Operation 


y.Vhi celeste alome balaciaeste 


Pre-Wired for Easy Installation 





. plus all the other features ~ 
that have made Collave the fastest ng 


changer in the field. 


JQ 
ga 


less cartridge — slightly higher West of Rockies 


Pe 
IT - | 


‘ y 


. u's, ‘ 
— 





For complete details, write to Dept. GF-I6 


ROCKBAR CORPORATION, 650 Halstead Ave., Mamaroneck, N.Y. @: Made in England 
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PS ae 


a 


*CA offers you the 
finest training 
at home in 
Radio-TV 
electronics, 
TV servicing, 


e 


SEND FOR THIS 

ERIM MERLE LE 
4 F i - - | : 7 The instruction you receive and equipment you 
a O O i NOW Y get (and keep) will start you on your way. Pay- 


as-you-learn. You pay for only one study group 
at a time. This 52 page book contains complete 


information on Home Study Courses for the be- 
ginner and the advanced student. 






RCA Institutes, Inc., Home Study E-66, 
350 West Fourth Street New York 14, N. Y 
Without obligation, send me FREE CATALOG 
on Home Study Courses in Radio, Television 
and Color TV. No salesman will call 





RCA INSTITUTES, INC. 


| 
| 
| 
| 
| 
A SERVICE OF RADIO CORPORATION of AMERICA Name 
| 
| 
L 


Please Print 


350 WEST FOURTH STREET, NEW YORK 14, N.Y. 


Address 


ee See ee ee ce ee ee el 
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These 10 Types Offer Proper Replacement 
For Original Communication Equipment 
Here is a 6 volt vibrator for EACH 6 volt operation 
and a 12 volt vibrator for EACH 12 volt operation! 


Old Number New Number 
6 volt 12 volt 


5715 6715 
5718 6718 
5721 6721 
5722 6722 
5725 6725 
5805 6805 
5820 6820 
5821 6821 
5822 6822 
5824 6824 


5515 
5518 





_sowTelY CERTAIN of 4 
e 


Pro De 
~ 


A original! type! Ang Qu, ”g 
lip 
Ue! 


gerior enginee;;,, 


\ce pecause of 


THERADIART CORPORATION 
CLEVELAND 13, OHIO 


VIBRATORS e AUTO AERIALS © TV ANTENNAS 
ROTORS © POWER SUPPLIES 


ELECTRON 


RADIO 














PHOTOFACT 


Saves me time, 
helps me earn 
extra profits 

every day...” 













says Charles Tanner 
of Lindenhurst, L.1., N.Y. 






Writes Mr. Tanner: “‘The use of Sams’ PHOTOFA¢ 3 me 


time on bench jobs, and that means extra profit profits 










I can really measure. The big time-savers I espe 
age Data* and Wave 


very PHOTOFACT TV schematic diagram. Because FACT’S 





the convenient Volt 





size, too, it’s possible to work on a set with tl 







Standard Notation Schematic* lying easily acce nf 


of the technician. In my opinion, PHOTOFACT is t 






shop investment I’ve ever made.” 


*K 














*K 






George Englert stands near the shop's 

complete PHOTOFACT Library. Charles 

Tanner refers to his handy Sams 

PHOTOFACT Index for the time-saving 
Folder covering his next bench job, From start to finish, you solve your service problems 

in just minutes...you service more sets and earn more 

daily with PHOTOFACT by your side! 



































*One of 32 features sively 
rs PHOTOFACT world's finest ser 
q covering over 20,000 TV and rad 


mK vane 


& | HOWARD W. SAMS & CO., INC. 


| Howard W. Sams & Co., Inc. 








MONEY BACK 
GUARANTEE! 


free 


















Got a tough repair? Try this—at Howard W. Sams’ 


205 E. 46th St., Indianapolis 5, Ind 
own risk: see your Parts Distributor and buy the | 2205 oh S is ae 


Send for Sams' INDEX TO 
PHOTOFACT FOLDERS— | 





















this valuable reference 
guide. Send coupon MOWw. sb cece eee cers wees wee ee ee ee es ee ee ee ee a ee er ee 


| 

I 
proper PHOTOFACT Folder Set covering the re- ; dex to PHC aig en l 
ceiver. Then use it on the actual repair. If PHOTO- your guide to virtually any | — Send FREE Index to PHOTOFACT Folders | 
FACT doesn't save you time, doesn't make the job receiver model ever to come hey I am a Service Technician | 
easier and more profitable for you, Howard W. into your shop; helps you ne 
Sams wants you to return the complete Folder Set locate the proper PHOTO- | Name 
direct to him and he'll refund your purchase price FACT Folder you need to | | 
promptly. GET THE PROOF FOR YOURSELF— solve any service problem | Address___ | 
TRY PHOTOFACT NOW! on any model. You'll want | | 

J 
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it's easier to sell CBS 


Silve 
Visi 


the 
“High-Fidelity” 


eeeeeeeeeeeees 


Aluminized Tube 


Your customer | t Hi-} 
sound better... th 
duces the original sound. A 
prove by demonstrati 
engineered CBS Silver \ 
do for video what Hi-1 
You know Silver Vi 
tion ... silver-activated 
and small-spot gun « 
But technical detail 
lady. She does appreciate > er \ 
sparkling whites ... deep | 
wide range of middle 
likes the way they can be blend 
her truly high-fidelit ( 
the telecast picture. 
Here’s a tube whose 
it. And Garry Moore n 
by convineing your 
over the CBS Tel 


“There are no be tter t 


CBS tubes, the tub ( 
Housekeeping Guaranty S$ S 


easy wav. follow Garry 
Silver Vision . . . the 


aluminized pu ture tube 


{lwavs show her the CBS 
Good Housekeeping Gu 5 





CBS-HYTRON, Danvers, Massachusetts 
A Division of 
Columbia Broadcasting System, In 


RADIO-ELECTRONICS 





200,000 — That’s how many service men will be needed to handle television-radio- 
electronics industry requirements in the next few years. That's the figure given by 
the director of product service for CBS-Columbia — a man in a position to know. 


2.7 billion dollars to be spent just for service and installation of TV sets in American 
homes by 1957! That's the figure given by one of the top men in the entire industry Pr mh oe on 


ciation 


— the president of Radio Corporation of America. E, sive Director, Pierce 


dio . Televi ision 


Think What Thi LEARN TELEVISION AT HOME 
Here is a field still eS IN YOUR SPARE TIME 


and a secure future are being created every day — Here is 
a chance for you to get into a growing field 

with unlimited opportunity for advancement — 

Here is your chance to set up your own business 

and be your own boss — Here is your oppor- 

tunity to get in on a 2 billion dollar plum by 

becoming a Television Technician. 





Trained men get the top jobs. You can qualify for 
one without giving up your present job or social 
life. My lessons are especially prepared for you 
to study at home — even if you have absolutely 
no experience in this field. 


CHOOSE FROM THREE COMPLETE COURSES 


covering all phases of Radio, FM and TV 


LE A RN BY DOING 1. Radio, FM and Television Technician Course — no pre- 
vious experience necessary. 


Combination Voltmeter 2. FM-TV Technician Course — previous training or experience in radio 
Ammeter-Ohmmeter P 

required. 
3. TV Cameraman and Studio Technician Course advanced training 
for men with Radio or TV training or experience 


ar tf Signal Generator , —_ 
After you finish your home study training in Course 1 or 2 you can 


have two weeks, 50 hours, of intensive Lab work on modern electronic 
equipment at our associate resident school, Pierce School of Radio & 
Fein go Television. THIS EXTRA TRAINING IS YOURS AT NO EXTRA COST 
WHATSOEVER! 
FCC COACHING COURSE — Important for BETTER-PAY JOBS requiring 
FCC License! You get this training AT NO EXTRA COST! Top TV jobs go to 
As part of your training, | give you the equipment FCC-licensed technicians. 

you need to set up your own home laboratory and prepare for Toe eeReteett ww: Seaee 
ao BETTER PAY TV JOB. You build and keep a professional TV Mr, Leonard C. Lone, President ASSOCIATION. 
RECEIVER complete with big picture tube (designed and RADIO-TELEV! 

engineered to take any size up to 21-inch)... alsoa Dept. R-6C, §2 East 19th Street, New York 3, N. 
Super-Het Radio Receiver, AF-RF Signal Generator, send you my new 4U-page 
Combination Voltmeter-Ammeter-Ohmmeter, C-W Tele- | book, “How to Make Money in 
phone Transmitter, Public Address System, AC-DC [| Television, Radio, Electronics, 


Power Supply. Everything supplied, including all tubes. } © Free sample lesson, and 
other literature showing how 


and where you can get a fop- 
pay job in Television. 
most trom e very start of your course you can earn 


extra money by repairing sets for friends and neighbors. 
Many of my students earn up to $25 a week... pay for 
their entire training with spare time earnings... start their 
own profitable service business. 

Technicion Course 


Bevic ulevirion Besining Bsociation call 


52 EAST 19th STREET e NEW YORK 3, N. Y. 
Licensed by the State of New York @ Approved for Veteran Training MAIL THIS COUPON TODAY! 
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CW Telephone hein ter 





Deor Mr. Lane: Send me your NEW FREE BOOK, FREE 
SAMPLE LESSON, ond FREE aids thot will show me 
how I con make TOP MONEY IN TELEVISION. | under- 
stond | om under no obligation 

(PLEASE PRINT PLAINLY 
Nome__ 


Adcress 





oS A Stote 

1 AM INTERESTED IN: 

[D) Redio-FM-TV Technicion Course | Write discharge date 
(CO FM-TY Technician Course 


CD TV Comereman & Studio 
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DIVISION OF SPERRY RAND CORPORATION 
AT ANY ONE OF THESE THREE PLANT LOCATIONS 


MR. D. A. BOWDOIN 
Dept. JP-10 
2300 W. Allegheny Ave. 
Philadelphia, Pa. 


MR. KURT PINKE 


Dept. JS-10 


1902 W. Minnehaha Ave, 
St. Paul W4, Minn. 


MR. FRANK KING 

Dept. 
Wilson Avenue 

South Norwalk, Conn 
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A fuse caddy for your tube caddy 





. Illinois 


Plaines 


Des 


Lf 


LITTELFUSE 






ON ISIAMEAGY INMONG NOLKOg 





















RT-20's 
in plane array 


RT-20's 
in circular array 
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ANNOUNCING 
THE ADVANCED 


PROFESSIONAL 
SERI ES LOUDSPEAKERS 


FOR INDUSTRIAL, COMMERCIAL, INSTITUTIONAL, 
CIVIL DEFENSE, AND MILITARY SOUND SYSTEMS 


If sound is your business, here is big news 


complete new line ot loudspeakers to meet fort 
every sound 





DD-100 
100 watt 
driver 


system need for both entertain: 
cient, effective communication. From a fract 


1600 watts or even more... for high fidelit 
ciency coverage... for distributed or concent 
projection ...indoors or out—there is a Jensen Profes 








HF-100 
weatherproof : } at 
2-way HI-FI dep ndably, and more economically than ever before. Just as an 
Projector example, the new Hypex Lifetime Driver Units are guara 


, ; aie , 
teed indefinitely against failure unde Yr NOYMaAL 


sional Series loudspeaker that will do the jol 


Three years of product design and a backgrout f ne 
30 years of field experience and manufacturing kt 
come to you in Jensen Professional Series loudspeakers. W« 
can’t begin to illustrate or describe all the items here—not 
tell you about all the new features for convenience 
performance which we've built into them. Catalog 1( 
tells the whole story, including valuable information on 


sound system design. Send for your free copy today. 


ensen MANUFACTURING COMPANY 
D-30 and D-40 Four 12” and 15” 


30 and 40 wat! Sway Gnd Sey 6601 S. Laramie, Chicago 38, Illinois 
drivers speakers Division of The Muter Co. + In Canada, Copper Wire Products, Ltd. Licensee 
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IF JOBS LIKE THESE 
ARE “ON YOUR MIND”... 









~ + but you can’t qualify 
because you lack 
ADVANCED TECHNICAL KNOWLEDGE ... 


SEND NOW FOR 
CREI'S NEW FREE BOOKLET 


It’s crammed with facts and data—containing a tested 
plan to make you ready for the big jobs and high- 


salaried careers now being offered in 










The want ads above are real ones... . they United Air Lines. Canadian Broadcasting cl CREI t has hel; 
appear almost daily in magazines and news Corporation, Col bia Broadcasting Svyste1 
papers ill over the country. Thev show he Glenn L. Martin Co All-America Cable a 
desperately the electronic industry needs Radio. Inc Rar Corporation of Ameri 
pies: A ener Eteach ge NO COLLEGE DEGREE NECESSARY 
; ' mn the other hand, they give voep FIRMS LOOK FOR CRE! MEN 
you a cood idea of what opportunitr iwalt . F 
- : \ CREI diploma itself is ample proof t 
you. -if you get advanced technical training 
‘ many leading companies that a man is wort! 
no And no wondet trained er iné | I 
i , iring oreover, employers contact us reg 
aig Look what's happer me Va fae eeadated to. 4 i) ton ae CREI ALSO OFFERS RESIDENCE TRAINING 
fi yhases of the bor ' world of elec : el “bach ——- gine 
a placement burea cannot 
tronics Z 
10.000.000 TV. sets already i 30 T\ aemanas 
stations on the aur more cor ( r TN Ivpical recent request 
is coming ahead fast. More t n 125.000.004 “In view of the fact tl : 
radios in use More tl ( adic merged with 1 ( | ( pora KOREAN WAR VETERANS 
equipped police car At least 87.000 ra tion, we are entering a period ol reatly x 
equipped American ships Toy nanulac panded activity Our nee tor the technical ‘ 
turers sold billions of dollars worth of elec institute graduate is, theref reater thar 
tronie equipment in 1955. By 1960. the radio t has beer nd we at ( 
electronic industry should io no te tha our opportunitie ! t itt tior ot vour DON'T WASTE ONE MINUTE 
iS Hiliten dollars of business per veas : ptadeare” INVEST TWO MINUTES 
counting military order ' 
: . Stromberg-Carlson Co i 
We} f ¢ these ure ¢ / Rochester } Nes Yor 
mean that thousands of new electror 
rapbiaing, O vas gowns “agg cwigies NAME YOUR FUTURE—GO AFTER IT—GET IT : 
he of electronics What do vou want lo iss FCC exa 
Start vour own busines CREIL has helped t f \ 
LITERALLY THOUSANDS ARE NEEDED! hie 4 h tl 4 A 
You are needed tor develop nt, re il a 7 on — ‘| 1 
‘ Or. do vou want t o alter good-paving elec CR 
design, production, te-tir tion. 1 
: tronic jobs. ecure per inent careers Itke 
facture. broadeastin telecastit Servi : 
. those advertised above Whatever you 
But you can qualify or it vo take t 
to advance vour knowled if vou ta 
2 minutes right no t rite for the rc _ 
CREI booklet. with no obligation | | 
SHORTEST DISTANCE TO A GOOD CAREER | | 
r ee , ; CAPITOL RADIO ENGINEERING INSTITUTE 
vol olloy \e yjlan ¢ tiined I our ree 
| bce : y will , i f Re : | Accredited Technical institute Curricula @ Founded 1927 
wok le oO " ! ne oO promotor = 
and pay increases in short order. Read what | 3224 16th St., N.W., Dept. 146-C, Washington 10, D.C 
a typical CREI graduate has to say | ‘ CHECK FIELD OF GREATEST INTEREST 
“ . FREE trat Practical Radio Electror : el ge lity h 
In this time of less than two vears. I have al ee Mal OWbak Makin “fa, Se Engineering ' ently, please give the | 
most doubled my salary and have gone from | New World of Electronics Broadcast Radio Engineering : iia | 
wireman to engineering assistant and now to | describing tunit (AM, FM, TV) EM 
> | 7 RE k t r Practical Television Enginee | 
junior engineer. | have CREI to thank D teaetton : Sentient Karaneatice 
Frank A. Eckert, 22 Clover Lane, Levittown, | Electronic Engineering G | 
Pa. YPE | 
CRE] TRAINING—JUST WHAT | Name | 
INDUSTRY ORDERED S | 
By method, experience, and personnel—CREI | Street P | 
is equipped to teach you what you will need | City Zone State : | 
when you translate your study into work. As | we : | 
proof that CREI knows what industry wants, | CHECK: [_] Home Study |_| Residence School SS PERIENCT 
many leading companies choose CREI to | C] Korean Veteran | 
train their own technical staffs. Among them: ! : 
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RADIO'S 
ONE- 
WAY 
STREET 


Dr. S. Weisbaum assembles an iso 

developed for use in a new microwave ) 
Weisbaum is a Ph.D. in microwave spect 

New York University. He is one of 1 
at Bell Laboratories applying the ins 


cist to deve lop new svstems otf cor 


New radio relay systems for telephone and television now 
in the making will employ an ingenious device invented by 
Bell scientists. The device. known as an “isolator.” senses 


which way microwaves are traveling through a wavecuide. 





and stops those going the wrong way. 


a 
In the new systems a klystron wave generator sends The heer 
signals through a waveguide to the antenna. The klystron is a ferrite 
must be shielded from waves reflected back along the wave- Geometr 


is a carbor 


which dissipat 


guide by the antenna. The isolator stops reflections, yet 


allows the transmitted signals to £0 through clear and strong. 
"Th; a reflected 
This isolator is a slab of ferrite which is mounted inside 


the waveguide, and is kept magnetized by a permanent mag 
net strapped to the outside. The magnetized ferrite pushes 
aside outgoing waves, while unwanted reflected waves are 
q At a radio re tat 


an isolator 


drawn into the ferrite and dissipated. This “field displace- 


ment” action results from the interplay between microwaves 





and a ferrite’s spinning electrons. Bell physicists discovered aay wee 


from the output of the 





this action during their fundamental studies of ferrites. 








amplifier to the anter 
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$$ 





This is another example of how Bell Telephone Labora- 
tories research works to improve American telephony and 


telecommunications throughout the world. 


—— 


BELL TELEPHONE LABORATORIES A 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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WEW! coLor and Black-&-White 
LAB & TV 5’ OSCILLOSCOPE #460 
KIT $79.95. Wired $129.50 


The FINEST professional 5 mc wide-band scope 
value. Ideal for research, h-f & complex waves 
plus Color & Monochrome TV servicing. Flat from 
DC to 3.58 mc +1 db (color burst freq.), flat De 
to 4.5 me +1, $ db. Vert. sens. 25 rms mv/in 
Vert. Z 3 megs. Has the following outstanding fea 
tures not found in scopes up to se veral times its 
price, kit or wired 


VERTICAL AMPLIFIER: direct-coupled (DC) 
thrueut to eliminate |-f phase shift; push-pull 














@ 

“9? 9; 
150 ke to 435 me 
with ONE generator! 


Mew! RF SIGNAL GENERATOR #324 












































thruout for negligible distortion; K-follower coup- 
ling between push-pull pentode stages for extended 





h-f resp. (minimizes h-f phase shift, extends use 
ful resp. to 10 mec); full-screen undistorted vert * 
def i-step freq-compensated decade step attenu KIT $26.95. Wired $39.95 
ator up to 1000:1. SWEEP CIRCUIT: perfectly for COLOR and Monochrome TV servicing 
linear sweeps, 10 cps — 100 ke (ext. cap. for down 
to | cps): pre-set TV vert. & hor. positions (50 & genera 
7875 cps tutomatic sync. ampl. & limiter elim elling a F-R} gnment 
inates sync amplitude adj. PLUS: direct or cap gnal tracing & MI 
coupling; bal. or unbal. inputs; edge-lit engraved ker gen.: 4 I ranges 
lucite graph screen; dimmer; anti-glare filter 150-400 ke, 400-1200 ke. 1.2-3 ll mc. 11-37 mc 
bezel fits std photo equipt. OTHER IMPORTANT 37-145 me; 1 harmonic band 111-435 me. Freq. accurate to 
FEATURES: High intensity trace CRT. Finest sq +1.5%; ¢ ver! : 
wave resp OG usec rise time Push-pull | int alignment f I ndow 
mpl., flat to 400 kc, sens. 0.6 rms mv/in. Built-in Ige-lit ha ! ( RI te-modulated 
oltage calibration. Intensity mod. Sawtooth & 60 by K-fo mod 
cps output Astigmatism control, Retrace blank by 4 ( I 
ing. Instant, drift-free full-screen vert. positioning & 2X full-screen hor fier I noi 
positioning. Bal., eal astig. adj. externally accessible Uri €R3 g , e} 
2—6AU8, 2-6CB6, 1-12AU7A, 2-616, 1-6AX5, 1-1V2. Deep-etched satin nua RI < ; 
aluminum panel, rugged grey wrinkle steel cabinet. Designed for ea t 7 rs 
building at home with no special equipment. 13” x 8! x lb 0 Ibs \l RI 1 
SCOPE DIRECT PROBE* =PD: KI1 82.75. Wired $3.95. Eliminates st Tubs 2A c 
pick-up & signal re-radiation Deep-etched 
} 8 
SCOPE DEMODULATOR PROBE* =PSD: KI I $3.75 Wired $5.75. Demodu ; 
lates AM carriers between 150 ke and 250 me 
SCOPE LOW CAPACITY PROBE* = PLC: KIT $3.75. Wired $5.75. For signal 


tracing in high frequency, high impedance & wide-band circuits (as in TS 
without distortion from overloading or frequency discrimination 






for COLOR and Monochrome TV servicing 
omen Wew! PEAK-to-PEAK VTVM #232 
& UNI-PROBE (pat. pend.) 
KIT $29.95. Wired $49.95 
UNI-PROBE: exclusive with EICO! Terrific 


The specs are the proof... 
time saver! Only | probe performs all func 


tions—a half-turn of probe-tip selects DC or , oeaal 
AC-Ohms . 

The new leader in professional peak-to-peak VI VMs. £ 

Latest circuitry, high sensitivity & precision, wide 2 

ranges & versatility. Calibration without removing rc li : 


from cabinet. New balanced bridge circuit. High Z 


t for negligible loading. 442” meter, can't-burn 






it circuit. 7 non-skip ranges on every function. 4 


functions: +DC Volts DC. Volts, AC Volts, Ohms 










COMPLETE 


Uniform &% to I scale ratio for extreme wide with Preamplifier, Eavalizer and Control! Section 
retina apaypsalddecing  ~ ypininicd otmntchgenceatince enced lew! 20-WATT Ultra-Linear Williamson- 
functions & ranges. 1% precision ceramic mult ° 





lier resistors easure directly ak -to-peak 
} t M i tl . 
voltage of complex & sine waves: 0-4, 14, 42, 140 


type HIGH FIDELITY AMPLIFIER *HF20 















120, 1400, 4200. DC/RMS sine volts: 0-15, 5 KIT $49.95. Wired $79.95 
15, 50, 150, 500, 1500 (up to 30,000 v. with HVP A lov t mr f t l 
probe, & 250 mc with PRF probe Ohms: 0.2 ohms to 1000 megs cea eg alee nag, cle . : 
4 a . “ that sets a new standard of pe price, k r 
J2AU7, 6Al selenium rectifier; xfmr-operated. 8 x 5” x 5”. Dees “sel 7 
4 ~ wired. Every deta 
etched satin aluminum pane rugged grey wrinkle steel cabinet Ibs 


control plate 


Mew! vevuxe peak-to-PEAK VIVM #249 


Rated power output IM distortion (60 
with 7'2" METER & UNI-PROBE eps: 6 ke/4:1) at rated power Mid-band harmonic 
KIT $39.95. Wired $59.95 distortion at rated power Maximum harmonic distor- 


tion between 20 and 20.000 cps at 1 db under rated power 






























All the idvanced & exclusive features of 2232 PLUS the approx. 1° Power response (20w) I 
extra convenience and readability of its big 742” meter. Your +1.5 db 10-40,000 cps. Frequency response (14) + db 
ideal bench instrument 
VTVM RF PROBES* +PRF-11 or PRF-25: 5 feedback equalizations f LI ng RIAA 
KIT $38.75. Wired $4.95. Accuracy +10 Use with any Variable turnover feedback t not affect v« ne 
ll or 25 megohm VIVM & permit large boost r cuts at spectrum 
with mid-freqs. unaffected. L« t eparate level 
VTVM HV PROBE *HVP-2: Wired $4.95. Complete ak anal on tecat wank tee o Fagin gue 
with multiplier Tesistor Measures up to 30 kv with 4 hi-level switched inputs: tur ry (xta 
any VIVM or 20,000 ohms/volt VOM amic phono or 2nd tuner ts for proper 
loading with all leading mag FM xtal cart 
ridges. Hum bal. control. Extren tput transformer 
has interleaved windings, tigl reful balancing & 
grain-oriented steel. 8 x 
These ama FICO NOW IN STOCK 
at your nearest distribu I em 
side-by-side wit ANY t \ see 
for yourself wl ndeed EICO BEST BUY 


Fill out coup 


TURN PAGE FOR MORE EICO VALUES... 


Tee 4 
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the specs are 
the test that tells 
who’s best! 
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for COLOR & Monochrome 































3” PUSH-PULL 
TV servicing KIT $34.95 OSCILLOSCOPE 
NEW! DYNAMIC Wired $49.95 cn 9s 
* tests 600 ; 
: Wired $79.95 5 
CONDUCTANCE TUBE & mil series —— f 
5 % 
TRANSISTOR TESTER *666 Pon lens ’ OSCILLOSCOPE fF 
‘aan Srebesaia 1, all-elect ensitive ° #470 E 
oll-char 0 sonal, ali-electronic, s itive, 
KIT $69.95 WIRED $109.95 . » caanen at lowest cost! Indicates by 3 KIT $79.95 . 
Unexcelled testing thoroness & accu Pix Tube Test Adapter .... $4.50 neon lamp & headphone clicks Wired $129.50 
racy. Checks transistor collector eur- 
rent & Beta ma ce nternal dc power RF SIGNAL NEW! E 
id GENERATOR - UTILITY TESTER { 
#320 +540 
KIT $19.95 % eo KIT $12.95 E 


Wired $29.95 
150 kc-34 me, 
calibrated har- 
monics to 102 
mc. Pure or 


°e 
mod. RF, & 
Colpitts osc. |S 

ro 


Wired $15.95 





| of 4 combinations of 3 plate, 3 screen, = 6 st roe METER) 
& 3 ranges of control grid voltage. Grid 
voltage variable over 3 5 

accurate pot. New series-string voltages 
for 600, 450 & 300 ma types. 5 ranges 
meter sens. with 1°? precision shunts & 
5° accurate pot. 10 SIX-position lever 





supply. Tests all receiving tubes inc VACUUM TUBE 

ing subminiatures (& Color & Mor VOLTMETER 2221 

chrome ty pic tubes with accessory KIT $25.95 

adapter Composite indication of mu- Wired 538. 95 

tual conductance, plate conductance, & 

peak emission. Simultaneous sel. of any — VIVM 
ranges with hae . -o KIT $34.95 








Wired $54.95 
400 cps sine 
outputs. 


oe 
TSR ee 








switches for free-point connection of #944 FLYBACK Ryne nar 1 3 racy on 
every tube pin or cap. 10 pushbuttons TRANSFORMER & Cont. sweep 7 all 7 ranges Pa 
ge insert of ~ _ € a im YOKE TESTER width control, Range 75 kc— ff 
eakage circuit & speedy sel. of individ 0—30 mc. 150 m ¥ 
ual tube sections. Direct reading of KIT $23.95 Volt re 
inter-element leakage in ohms. New Wired $34.95 KIT $34.95 


Fy 
KIT $39.95 & 
Wired $59.95 


gear-driven rollchart. Steel case with 
cover & handle. Sensitive 200 wa meter 


© fast check all Wired $49.95 
flybacks & yokes 


in or out of set. 





























& * spots even 1 TV/FM SWEEP GENERATOR +360 . : 
é shorted turn! | 5MC-4.5MC CRYSTAL $3.95 ea. DELUXE RF SIGNAL GENERATOR £315 é 
. 
Sep. volt- | Sep. hi-gain RF ee Reads 0.5 ot 
W » meter& } & lo-gain audio —500 meg 10 
Sal ammeter | inputs. ® mmfd—5000 mf 
~~ | Special noise power facto 
. Kir | locator. Calibra- wy 
~ 95 | ted wattmeter. . ° KIT 
$29.95 ins © $19.95 
for COLOR & Monochrome Wired $26. a0 ® Wired 
hop $38.95 Wired $39.95 $29.95 
TV servicing = 3 
6V & 12V BATTERY ee a R-C BRIDGE & R-C-L COMPARATOR © 
TV-FM SWEEP GENERATOR CHARGER 310 DELUXE MULTI-SIGNAL TRACER 23147 79508 : 
# | ail = @ 
KIT Pe get 95 es "| a wultimeren 3305 | pposts are wed EE 
2 ‘ -@ had @- J KIT gard Peak-to-Peak $4.95 $6.95 
The FINEST service instrument of this w Wired $29. RF $3.75 $4.95 
type ever offered in either kit or wired « ~ - bd ! High Voltage Probe-1 $6.95 | 
form at ANY price! Outstanding ease & i ; ° 4.95 &@ 
accuracy in FM & TV (including Color HI-Fl PREAMPLIFIER HF-6 “MULTIMEER High Voltage Probe-2 $4.35 & 
alignme nt. Entirely electronic sweep KIT $24.95. Wired $37.95. With Power SCOPE PROBES 3 
cireuit with ac urate ly biased Increduc- Supply: KIT $29.95. Wired $44.95 T vo 90 Demodulator $3.75 $5.75 © 
er — —— "a re Feedback circuitry thruout! eo ae rs $14.90 Direct $2.75 $3.95 ‘ 
selectec cente eq ewly-designec e lize e controls, scratc j 
AGC circuit automatically adjusts osc unis ‘dae. K follower ‘output. Low Capacity $3.75 $5.75 - 








for max. output on each band with oo oe ee oe oe ee ee ee ee ee oe oe oe Oe ee ee ee ee oe 
min. amplitude variations. Sweep gen. } For FREE 1956 catalog, mait coupon NOW! treet C-6 

range 3-216 mc in 5 OVERLAPPING i se as : 1. i 
FUND. BANDS. Sweep width continu- | ook yn » New ork i 


ousl bl fro 0-3 kk t ) ® 
pein eee te sel ye highe Be ee / f Send FREE 1956 Catalog and nome of neighborhood I 


deviation. Variable marker gen. range f | EICO jobber. 
from 5-75 me in 2 FUND. BANDS plus Z 























a calibrated harmonic band (54-225 mc). j NG. ee til bias cokes arcpeaadbdies sr tinrtin shisbensntinsseiniictocstace i 
Variable marker calibrated with int. and i 
xtal marker gen. 4.5 me xtal included. 84 Withers St. ° Brooklyn ll, N. ¥ ] 8 EEG AES. LEI IIE LENE SIFT A CT oo 1 
Fxt. marker provision. Double pi line 

filter. Edge-lit hairlines eliminate Prices 5% higher on West coast €56 I City Zone...........0+ ne tae 3 
parallax and subject to change without notice. y Se ] 





1945 to 1955: a decade of Know-How & Value Leadership in Kits & Instruments—over 12 million sold to date! 
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ELECTRONICS 


Hugo Gernsback, Editor 


ELECTRONICS IN SPACE FLIGHT 


eee I] Al LOUL electronics, space C4 plorati M1 j) ne 











HE International Geophysical Year of 1958 will nore ambit 
witness the first major effort in the field of true owert rocket 
space flight. The United States Government I] r) nionee 
launch between 6 and 10 space satellites, now In the ter. mav take 
building stage. They ll gravitate around the Earth at echnical sta 
altitudes from 200 to 1,500 miles above sea level. U1 it its high 
manned, they will be in constant touch with Earth mill of dolla 
clentist through a variety of telemetering electron * ha tele 
nstruments while the 20-odd-inch-diameter  satellit rate the M Nene a 
mpletely circle our planet in about 2 hours Earth afte 
The main purpose of these tiny experimental space the most intrie 
globes is purely explorato patial probes to inves- both on shipt 
tigate the great outer void of the interplanetary vacuum , LL the «) 
and enrich our knowledge of the physical universe the oes 
Mankind, from the beginning of its billion-vear exist- Televisic ; came { te 
ence, has alwavs lived at the bottom of a dense and nimals the : Pari 
protect é sea, the atmospnere So far he has neve) 4 hol , a ri ea 
entured above it into « tel pact Therefore out kne |- r\ ameras att: 
edge of the airlk rid mostly theoretical. If we nti 
are to conquer it, we must kne t thoroughly, lest we mers on Eart] 
run afoul of its n danget Ba , 
Our manless spaceships of the immediate future will ring atm 
probe free space with great efficiency. Soon we will have nstruments report 
actual physical knowledge of a number of outer-space nute in o has 
radiations from which we have alwavs been shielded by ; rv kind re Bo ee 
our thick atmospheric blanket. These radiations com- eee od we skit 
prise some from the n: X-Rays, infrared and ultra- “cll 
let, corpusculat and electromagnetic. Othe) tne Microph —— 
ocalled cosmic radiation, come from the depths of spac a =e 
There are also radio waves originating from our Milky sen aa ne Bart ; Serge se 
Way and other galaxies, though some come from our sun cai ite Reta ’ ce aes 
and from the planet Jupiter. In addition to these there br eR ene? wile 
may be as vet undiscovered varieties of stellar radiation ia ship, ee the _ elit 
hitherto unsuspected 5 to 15 miles 
One thing e have learned durit the past centul lie skit , hy 
pace is by no means empty, as e once thought It mous re mpera 
crowded with electro radiation, gravitational flux, the 300°F heat on th | 
hvdroven gas, s¢ lid part le Ss Sut h as cosml¢ clo ids and , the dark side 
meteoric dust Yet, ¢ ously enough, all these names 
If the rocket ! ‘ , 
in the final analy mean one and the same thing the 
building blocks of the universe. It was Einstein wh manny SONNE | 
first proved that mass and energy were the same they ace an re ; 
are interchangeable ee mere . 
It is more than likely that our space laboratories will gator on Eart! Ties 
greatly assist man in unraveling many of the universe’s eft to char ; se 
ecrets. The time s coming when we can demonstrate p esi P m lane 
at will that everything in our physical world is one 1 sonagir ; 
interchangeable into solids, waveforms, radiations, grav- _ a 
itation and now-unknown forces. It may be known in S Sere OF Sa 
the future under an all-inclusive name such as Ultimatte) After a f n ren 
or Ultimele (ultimate + ele, Greek for matter.) sts ticle ee 
The intimate knowledge gained from our experimental wil nave accun 
satellites will, within a few short years, make it possible final stage of mal 
for us to proceed to the next stage of space exploration: anned ouler-spac ite poe 
and bevond. H.G 


unmanned spaceships to the moon. This will be a much 


*See a How Empty I pace” by H. Gernsback, March 1923 ence * See tl Tele mm 
& Invention (Christm: l 
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fie having ind m« ! ! an at prop 
ur ing ne t foul nection 
transiato: ; : RB a 
many transistor stage may be dae 
vitl t risking insta ty ar eXce tor not very con netior he mplete al 
noise? Thi mplifier shows that transistor circuitry. G ed-emitte shown in I 2. The 
» to x tage may be bined staves have to be mat t i low tay e 2N38 iT 
thout these t ble impedance input and a hig! pedance the 2N3¢ are ist 
Excellent result e obtained using output \ grounded t tae, lecte vrounded. The 
gyrounded ollector il ol inded-emilt he wever, has mucl ft nit t pet en the 
ter stage togethe Such a high-gain impedance it i t nce 1 negative ipply 1 
tran tor ( in many ap] nigt t} t ni pe i! t t I nterna 
ition Be ce i ’ é for whicl If, as usual, severa ‘ ¢ tter ngle flash ont 
i need an a oO er W high tag ire combined erle vhole ve | 
vain and low t t t may be ! R-( oupling, there ! ‘ nt tort ti 
verte t na ra m, a match betwee il ! I nae 
recelvel for tre ! virele stay (Fig l-a) thern tat é 
comn nicat I l ec! I nt é may be avoided by « ! r nae to the oad re tor ! 
ceiver, et emitter and rounde igre \ ( te 
\ not ! + hye COT (f us 1-b) 7) Vidir ( ] ? ( ! tor 
ne ed three \ I ! na mat hing It { t I i I 
¢ her base ‘ t ‘ ’ he from the theoret ‘ the , 
i int f the poi I t trar yrounded-emitter st é ( ne I 
MATCHIN 5 " 
ee ; ‘ 


os $ $ ; Fig. 3—A supersensitive amplifier Asm y 
ne nput j 








> + + > © = ? ‘ ince " hir 
i r + t—. 
, + + © 5 +jIt-+ 3. ad mavone ( mic? hor 
r ui NDED EMIT . — oa > necte r to it 
I 7 AM SHA 


} 4 Circuit applications 
pe Aa What is this elabor 


° ‘“ Fig. 4 An acoustic burglar alarm A 
~~ ~~ b ~ « for? One possible 


2, »§ " st ta r : il Impedance of be 
w X mA 
$ [7 picKue A 40N ohn Connect it as a 
T ——4 : 
a + a+ P| + © 4 a TRAN | 6 phone to the input of 
4 
PO AMP Listen with a hearing 
= 
. ture earphone—you w 
hiss. This is the noise 


Fig. 1\—Improving interstage mismatch. Fig. 5—Speech-on-loop diagram. you from adding 
amplifier now erve 


2N38 2N36 2N38 2N36 2N38 2N36 tive listening device 


“+ 
. 
+ 
° 


7 2 1 2s ——_ 1 é 1 hearing aid! For this 
is {: nity {. paby ts tle, Is ry { Hey h cati too great. But \ 
J 4 | > + 
NPUT $ K $ K 3 * $ K $10 3 K to hear many thing wl 
3 “ 3 43K 3.3K 4K , heard before. For exa 
o } ee cee eo Pe ae eo o + ee os ‘ microphone on your I 
+ > + + > + + 7 +++ + to you heartbeat Dx 
A. you do so: it would be 1 


Fig. 2—Schematic diagram of the six- Lo o—} 
transistor high-gain audio amplifier. 
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alarm Disconnect 


from the ampli 


burglar 
eal pho © 


Acoustic 
tening 
Add a 

ke, a crystal 


coupling capacitor, an af 


and a sen 


diode 


iy (Fig. 4). This chang the listen- 
amplifier into an electronic burglat 
rm. Any noise picked up by _ the 
ophone generates a voltage ac 
he output terminal of the amplifie 
! l rectified by the cry tal diode 
a rectihned current actuate a en 
e relay. 
For best re ilts use a highly sensitive 
iy like the Weston Sensitrol or the 
nens polarized relay They he 
the contacts closed after their coil ha 
been energized. Thus, noise start the 
alarm which remains on until it 
reset Polarized teleg aph relays are 


l 


ch quicker acting than the moving- 


coll type 


This alarm is very sensitive. It 
responds to speech at a dist: 30 
feet. Nobody can break thro doo 

ted with the microphone lay 





x25 1 


{. Lit, 


Hee + 


+ o + 


+ + + + 


Fig. 6—A phototransistor amplifier. 


will snap on if you rub the door with 
vour fingertip. 
Speech on loop Wireless communi- 


a certain area—a garden, 
often established 
peech-on-loop” system. A 
loop of surrounds the area. The 
loop is connected to the low-impedance 
output of a amplifier (Fig. 5). 
The receiver small pickup 
coil connected to an earphone via the 
amplifier. The 
music 


cation within 


se or room—is 
th a 


wire 


powell 
consists of 
receiver picks up 
transmitted by the big 
everywhere inside as well as fo 
me distance outside of it. 
If you use the six-stage 


transistor 
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amplifier instead of a conventional 





hearing-aid circuit, real iv b 
obtained. I installed one op arow 
a small room in the second floor of a 
ipartment house and fed int t tl 
tput of a small phono amplifie 
(about 4 watts) Reception 
] +} r + 


ectly clear and loud all ove) 
n front of the house 


irns on a 2-inch-diameter form served 
is a pickup coil 

Phototransistor amplifier The first 
ransistor may be replaced by a phot 

nsistor such as the X-25 (made by 
Transistor Products, Inc.). Fig. 6 
hows the modified circuit. Tl tran- 

tol needs no. bias. It ha to be 
onnected “upside down” with the 


emitter negative and the collector po 
ve, as it 1s an n-p-n transistor. Th 
circuit is that of a sensitive modulated 
light receiver. 
Circuits for obtaining modulated 


light have been des very often. 


criped 


2N36 


+ 
cs o—} 


The X-25 does not require any bias. 


PWR PENTODE 


b= 


+ J 
— 3 le FLUORESCENT LIGHT 
> 


~ 
yy _ 
_ —+— + —o 


Fig. 


> 
7—Obtaining modulated light. 
A very shown in Fig. 7. 
A fluorescent light is connected in 
parallel with a power pentode. B plus 
is fed to both the pentode and the light 
through an audio-frequency choke. The 
control grid of the pentode is fed with 


good one Is 


AUDIO—HIGH FIDELITY 


The |} } ain am 
plif ected to 
pickup coil for 
‘ ! on loop. 
Tr 
| 
{ 





hen 

} ? ! 
| m « 
ne t 

he poly 

} ry point 
essible 

neid Dy one 

ot ! r hotograpt 
( t! ible ind 
END 


























—— _— lll. 
AUDIO—HIGH FIDELITY 
into the record preamp 
with an oscilloscope w he 
nal is present across the 
a shorted head shows 1 The 
bias oscillator must be 
this test to prevent it fror 
with the pattern on tl 
This may best be done 
oscillator tube. To che 
coil in the record hea 
ohm resistor betweet 
ground lead of the he 
whether there i 
. . resistol no signal a 
Servicin IS open If neither the 
g test show a ignal 
the record pream} 
checked 
head, disconnect the he 
tute a 1udio siena pA 
T volts at the grid of 
ape tube. The output of tl 
bs amplifier hould pr 
about 0.5 volt or n 
Recorders ) 2" 
be ispectec 
Another means « 
tive hea if a tape 
Same n i bral 
' ; “ , . mechanism and_ he 
of WeaR OF HO ound, di ilortion, machine acr¢ 
, - = ° checked and then n 
um ana 101 SC ing Lead from 
checked should be 
By HERMAN BURSTEIN ilies Reale deunee’ 
If sound, after reco 
HERE tne ound 1 weak or plex arrangement for witching trom re sR reasonably 
nonexistent, a preliminary record to playback. Some f the on of the machine ul 
check w ild consist of play- plexity is in the equa it n circuit ently detective. 
Ing hack a test tape (or In tape recording. +} setice S's \ dead bias « z 
other previously recorded tape) If the supply all or most of the trebe boo very 10W, aS Well a 
recorder functions in playback, the in record and all or most of the ba -— 
fault is in the record section. If not, boost in plavback. Cons« ently. some $ 
the trouble lies in playback or in both tape recorders which e the same pre 
record and playback amplifier for record ! playback 
Before signal tracing, test tubes and witch in different equa ! circuit ao JLAAA+ 
check for B-pl voltage and high for each function. When dealing with +3, 
resistance to ground (50,000 ohms o1 an elusive difficulty, do not overlook 54 
more) at the rectifier cathode. B plus the possibility that it iy lie in a 
at the rectifier is generally about 250 switch or one of the mponent Fig. 2.—Electron-ray indicator circuit 
at the plates of the various tubes controlled by it. Troubl metime 
it 1y range from as low as 50 in the due to a dirty switch contact, easily Fig. 1 shows a typi t 
eariy ages to 180 volts or more in remedied by applying ne-control the recorder in recor t ' 
lat tag cleaning fluid. However, 1 e serious presence of bias current 
playing back the test tape indi- defects may call for a new vitch, often mined by measuring 
ca trouble in the playback function a special item available nly from the a 1,000-ohm_ resiston 
ind if the machine contains a built-in factory or a repair specialist ground and the 
power amplifier and speaker as most Failure in record or playback may be record head. Since the | 
home recorders do, it is advisable first due to a head with an en or shorted be less than 1 ma, the 
to check the speaker by applying a_ coil. To check for a shorted record head, will be from a fraction of t , 
signal to the power amplifier feed an audio signal of about 1 volt few volts. Working farther | ) 
If it appears that the difficulty is in the oscillator circuit, te t 
the record or playback preamplifier, ar e of the oscillator tube f I 
signal tracing similar to that used for ERASE HEAD tive voltage which should be present if 
rado, TV, amplifiers, etc., may be | é Ww - oscillation is taking place. If the 
“4. Commonly, an audio signal is 3 i no oscillation, the circuit nponents 


or vtvm. Signals of lower amplitude Distortion 
are then fed to earlier stages. If the {= a+ This can result from t ow a bias 
output signal disappears, the stage at “i T _ current that in turn may be due to a 
which the signal was applied should defect 
. . ———__+__-_—____- . 
be checked for defective components. 1.94. J or capacitor 
Tape recorders have relatively com- Fig. 1—Typical bias oscillator circuit. current to the record head 


Ps te cape WA 
fed to the grid of the output stage and RECORD HEAD should be checked. 
output is observed on an oscilloscope Di: coe | ¥ 


in the oscillator or to a re tor 
which couple the iS 


32 RADIO-ELECTRONICS 











source f distortion is 
He me 


ectron-ray tube, 


A frequent 

ive recording level tape 
contain an el 
VU 


level i 


recorders 
indicate when 
to p 


distortion, 


neon bulb or meter to 


the 


recording such as ro- 
duce the maximum tolerable 
At this poin 


neon b 


tube closes 


VU poi 


tube < l 
which 
Corl 


divider to 
ncerease sidera 
er is apt to be led 
consequent ad 
ignal require 
‘yr than it 
n h p between recoradl 
distortion is far from 


Beyond the 
harmonic di 


point where 
tortio 
increase in recording 
increase 1n tortion 


through 


a vast 
Increase in distortior 

overrecording is of fa reate! 
quences than the red 
ratio through 


recording. 


uction in 


to-noise 


moderate 
the 
tortion begins to 
However, the 
to detect harmonic distortion lr 
wave when it 


To measure 


scope humar e' 


reat he Ss abe 


able to 


only 
Therefore, it is advi 
the so that it registe 


mum level at about one-half the 


indicator 


which prod visible 


the 


however, about a“ 


Ing level ice 
tion on the oscilloscope; in 
ee wd 
additional allowance 
the fact that the 
rapidly enough to 
fully. If a harmonic or intermodulation 
meter is available, 
calibration i 
is the 


meter, 
may be made 
pointer cannot m 
follow transient 
distortion 
possible. 
better of 
hould 
when IM 
{-to-] 
and a 


accurate 


intermodulation test 


two and the level indicator 


+ 


calibrated to read maximum 


distortion about 5°, using a 
ratio between a low frequency 
high one. If the 
meter i used, calibration 
level of about 
satisfactory 


the IM test 


causes 


harmonic distortion 
should be 
based on a distor- 


tion. More 


obtained by 


calibration is 
because over- 
intermodulation to 


than 


recording 
rise much more rapidly harmonic 
distortion 

Faulty components in the 
fier distortion 


checking with an 


preamp 

Waveform 
oscilloscope is use- 
ful. Also, a harmonic or intermodula- 
tion distortion meter helpful in 
checking for distortion stage by stage, 
using the signal-tracing technique. 
Tracing should be done with the heads 
disconnected. When working back in 
the circuit, the signal should of cours 
be reduced. By the time the first stz 

the signal input should be 
about 1 volt if the record 
preamplifier is being checked and 10 
millivolts if the playback preamplifier 
Otherwise overloading 


may cause 


can be 


is reached, 
reduced to 
1s being checked. 
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of one or more 


Hum and noise 

The 
by a tape 
upon low distortion and ¢ 


listening a 
recordetr 
response, but al 
between 
and the undesi) 
erated by the 
not ordinarily 
task 
interest of cutting 


ratio 


to make ch: 
are some 
can try. 

Hum 
pally 
trom 


simp 


may be 
fundamental 
the 


and 


powe! 
heate 
econd-harmonk 

the B supply 
harmonic pick ip fron 
power-tran 
may be inductive (hun 
(lead dre 


power 


from 
forme? 


Live 
ing’) 
Hum pickup 
proper d 
4 1 leads Sp 
erved in the le: 
hack head to the 
back tube. A filter 
at fault. Even though 


capac I 
er capacitors check ¢ 
capacitor- 
sometimes bring 
ment. Measure 
laminations of 
or reversing 
tions 
that ‘ i 
annoying hum which no other measures 
could alleviate iced 

nificance by removing the por 


a large 


the heater 


can reduce hum. In two 


have come to my atten 


Wa re 


former from the preamp! 


ind mounting it elsewhere 
ing for the tran 
preamplifier. 


port nec! 


Some tape recorders have a hum bal- 
whi h I 
erly adjusted. | 

of the control 


ancing contro may 


ally, 
connecting 
connecting 
This 
found at the cathode of 
of the internal 
such voltage is 
obtained by putting 
suitable value in 
and ground and adding 
tor of 20 uf at the 

Total value of 


about 200,000 


better re 
the 


it to between 


arm from 
sometime 
the 


amplifier. If 


volts. voltage can 
output t 
powell 
it 


4) 
avallable, can 


two resistors 


series between 


resistors. 
ors should be 
reduction 


trying 


hum 
sometimes be obtained by 
eral tubes of the required type in the 
first stage of the playback 
preamplifier. Even tubes like the 5879, 
specially designed for high-gain audio 
applications, vary with respect to heat- 
er—cathode leakage, which results in 
hum when heaters are operated on ac. 
Such variations even greater 
for other tubes, such as the 12AX7 or 
6AU6, used in the first stage of con- 


Considerable 
eV- 


record Ol 


may be 
entertainment. 
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ARP & SHORT WAV trol and the curve of Fig. 2 was taken — acceptable 


Fig. 1—Response of Browning L-500. with the tone control adjusted to provide Hum is more 
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troubl than 
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most semipro recorders but not a factor 
unless used with mikes of very low 
sensitivity. The wow and flutter were 
acceptable for nonprofessional and even 
for routine broadcast use and the light- 
ness and compactness of the 404 lends 
itself nicely for portable applieations. 

Operation is simpler and 
venient than with most semipro types 
and incomparably better than with home 
types. Editing and cuing of adequate 
accuracy for routine 
possible. 


usting 


more con- 


broadcast use is 
for ad 


adjustment of 


There is no provision 
and the 
recording and monitoring levels requir¢ 
a service manual, instruments and some 

ire. (Better leave it Head 
alignment is not too easy ¢ ither but the 
mounting is such that loss of alignment 
should not occur under ordinary use. 
The head 

\ single 
7 


ior through a 


bias 


alone.) 


incidentally, are Brush. 

motor is used for all opera- 
well-thought-out and 
should 
troubk The 
104 can be used as a preamplifier to f 

a power amplifier. Beside the 


constructed mechanism which 


give long service without 


1 


mike ant 
dio inputs it also has an inp jual 
for the G-E With 


amplifier 


IT ‘ 
phono cartridge 
restwood 
and 
1 complete portabl 
tem and delive) 


a record playe) 
hi-fi 
accel 


nce, considering it ma 
Crestwood amplifier—speaker 


In a mere 1.5 cubic feet, thi init suc- 
ceeds in delivering a respons« 


12,000 cycles highly acceptable for 


from 60 
mu- 
sical appreciation and above minimum 
high-fidelity standards. 

The frequency response is littl 
of amazing, though the peak above 50 
ke is excessive and, as the square wave 
indicate, results in a transient 
response than one would like. However, 
the amplifier is completely stable unde? 
all normal operating conditions. The 
output curve is excellent for 
small 6V6 amplifiers and the distortion 
(3°7 IM at 5 watts) is about averag« 

The listening quality is equal to that 
of average amplifiers with larger speak- 
ers. The fundamental response goes 
down to 60 cycles. The doubling below 
that impairs the definition but produces 
a bass which is sometimes awesome. The 
overall quality will permit a good evalu- 
ation of tape quality which is what it is 
principally intended to do. All in all, the 
system delivers notable quality for the 
space occupied. 


short 


poore I 


power 


Robins Gibson-Girl tape splicer 


More often than not the really big 
difference between amateur and profes- 
sional or semiprofessional tapes is mere- 
ly the editing. Many amateurs own re- 
corders and mikes as fine as those used 
by recording studios; many also have 
considerable skill in mike placement, 
control of dynamic range, proper tone 
balance, etc. The professional, however, 
ends up with a better tape because he 
has more skill in taking out faults, syn- 
thesizing several versions into one, ex- 
cerpting, ete. Tape editing is an art but 
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The 
L-500 


Browning 
AM tuner. 


tools he Ip. The 
tial tool is a good tape splicer bu 


as in all arts good 


amazing how few amateurs own one. 
I have been using the 
Girl splicer many month 
mend it heartily. It i 
easy to use and the Gibs 
corrective 
produce most 
letting the 
out even a few thousa 


Robins Gibson- 
and 
both effective and 


recom- 


it makes is 
which 


adhesive tape tick 


] ‘ 


plice S$: 
an inch 


beyond the edge of the 


the tape is wound or 
adhesion to the 
breaks the tape 
The Gibson-Girl licer has a track 
fastening the two ends 
of tape in When they are prop- 
erly positioned, they are cut with a 
diagonal slash. A piece of splicing tape 
can now be applied across the cut and 
anothe —the Gibson-Girl cut 
which scallops out two 


and clamps fon 
plac e. 


made 
shallow ares on 
each side of the tape to make sure there 
is no overlap whatever. If the proper 
tape is used, there is practically no risk 
For that matter, even 
cellophane tape can be used in an emer- 
without undue risk. Those 
want even more complete simplicity can 
get the deluxe model with a built-in tape 
dispenser so there is no need for sepa- 
rate cutting of bits of tape. 


of adhesions. 


gency who 


Two: ribbon microphones 

Microphones reasonably flat to 15,000 
cycles or higher are scarce and expen- 
sive. Two imported ribbon mikes which 
claim a response within 2 db to 15,000 
and indeed a relatively shallow slope to 
20,000 cycles are now available. One is 
the B & O, made in Denmark; the other 
the Reslo, made in Britain. Aside from 
their specifications, which are apparent- 
ly accurate, the remarkable thing about 
them is the price of under $50, less than 
half the cost of previously available 
mikes with this response. 

The B & O (see photo) is available 
only in the low (50-ohm) impedance 
and therefore requires an additional 
transformer to match the high-imped- 
ance mike input of semipro tape re- 
corders. It has a switch which provides 
two characteristics—one for remotely 
(6 feet or more) miked music, the other 
for close talking. The pickup pattern is 
the normal figure-8 bidirectional one 
of velocity mikes but the nulls are not 
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e with 
antag of 
d match. 
250-ohm 
input. 

] to 
id re- 
evident to 

t notice any 


high de- 
ging pickup 
normal pat- 
How- 


nf response 


tional. 


lown 2 db 

This is valu- 

which can 

section is 

, ike while 

the other i1 ent re picked up by 
the fror 4 luces lI teresting 
result | since the 
room reverberat t 1 te be held 
down at high f1 Each Reslo 
reflector 
back of 
the MIKE ant aract istics to 
semicardoid for close- 
talking. In one of the 
most versati ophones. Inci- 


dentally t cal é 10 


comes witn Tfeit pa loth 


which can b te n the 


itdoors 
vith good t nsitivity is a 
little high u t of tl ,& O 
and shoul id te to saturate a 


semipro END 
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Extreme 

















wound 


through 
paces. 


the most widely available 
} 


least expen- 


and certainly the 


+ 


sive transistor on the marke 








te Raytheon’s CK722 
Although gned primarily for audio 
and low radio-frequency applications, 
most of these inits will oscillate at 
frequencies as h as 1 or 2 me. 
The _ wireles mike described here 


makes use of these attractive features 
of the CK722 and has 


of much enjoyment for my 


proven a ource 
small 
Incidentally, 
ild make an excel- 
lent companion piece for the “Radio 
for Junior’s Car” described in the 
December, 1954, issue of RADIO-ELEC- 
rRONICS., 

A slightly modified Hartley oscillator 
(see diagram), modulated by an ordi- 
nary carbon telephone mike’inserted in 
the collector lead of the transistor, puts 
out a respectable signal. The tap on 
Ll was ly placed for 
greatest output , wound on 


daughter and her friends 


this little gadget sh 


experimental 
Coil L1 is 
the outside of the microphone case and 
a loop antenna. The position 
of the tap on Ll has me puzzled. 
T heoretically, it should be closer to the 
base end of the coil to maintain the 


serves as 


proper input-output impedance ratio 


for the CK722. But in this position 
the circuit won’t oscillate at all. 


With the L-C ratio 


hown, the oscil- 


CARBON MIKE 
rf 


\ 
LS Oy 
Py CK722 7 
oo £ =. 
Sf i 22.5v 
e f4 « 4 ’ R 6 a 
1 ns 


Diagram of transistorized wireless mike. 
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right 
—antenna 
around 
the case. Micro- 
phone is not as 
yet installed. 
Right—View of 
the completed 
microphone. Be- 
low—the micro- 
phone is 


coil 


put 
its 


lator will tune from 
a fairly blank spot in my part of the 
country. 


about 500-800 ke, 


Reducing the size of 
of course, raise this frequency range. 
The unit should be operated at as low 
a frequency as po 


insure strong oscillation of the CK722. 


Construction 
The unit is 
and housed in a 
the bottom of 
Morton salt container. Coil L1 close 
wound on the out f the 
with 36 turns of No 50) 
wire, tapped at 9 turn \fter winding 
L1, give the entire outside of the 





a 3\%-incl ardboard 


box 


enameled 


arton 
a coat of service cement and allow it 
to dry thoroughly. Cut a 1-inch hole 
in the bottom of the salt box and insert 
an ordinary carbon telephone mike. 
A little service cement under the edge 
of the mike holds it in place 

The other components of 
mike are mounted on the cardboard 
re-enforced lid from a similar salt 
carton. The hearing-aid battery i 
held in place with a spot of service 
cement. 

When all the components are mount- 
ed, proceed with the wiring 
strictly noncritical. The CK722 can 
be soldered directly into the reult or 
a Cinch five-prong hearing-aid socket 
can be used. I prefer the socket as the 
transistor is easily damaged by heat 
from the soldering iron. If a socket ji 








Parts for wireless mike 


|—150,000-ohm 2-watt resistor 50-ypf eram 
capacitor; |—750-yuf mica padde apacitor 
spst switch; |—22.5-volt hearing-aid battery; |—car 


bon telephone microphone CK722 transistor; |— 
coil, 36 turns of No. 30 enameled wire on a 3'/s-inch 
form, tapped at 9 turns (see text 
text): I—socket for CK722 (see text 


TRANSISTORIZED 
WIRELESS 


MIKE 


used, remove both 
When the unit 
put the lid in place 
base, being carefu 
to the salt box in 
of flat blackboard 


the project. I use 
wood or heet metal. 


Operation 
When the paint 
turn the unit on ar 


+ 


operating recelve! 
spot within the operat 
mike Ad 
heard anda 
for the kids to uss 

As thi 
toy, its 10—15-foot ope 


wirele 


Carrier 1 
vadg t w 
considered adequate 


use. In 
be desirable to inere 


some cases, |} 


This can most easily be 
ing the size of the cont 
increasing the size of 
If this is done, L1 w 
designed to cover the d 
range. Output of the 
increased int 
the value of R1, which w 
limit collector current 

(Be careful 

istor current rating.) Ir 
will shorter 
and hence this mane 
ommended. 


al so be 


not to « 





battery 


The new G-E 2N76 
igned to operate at highe 
would also probably in 
output. As yet I haven’t 
get my hands on one of 
will undoubtedly be 
experiment when they 
more widely available. 
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Typical module compon- 

ents: I—small inductor; 

II—tube socket; III 

large inductor; IV— 

blank wafer with plated ‘ 
strip for attaching com- ~o" 
ponents ; V—square hole 
in circuit board into 

which module is con- t 0 m 
nected; VI—two adhe- 

Sive resistors; VII 








small plastic capacitor: 
Vill—ceramic capaci- 
tor; IX—two flat ca- : 
pacitors having one i 

a z 


common terminal. “i a 
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ELEVISION enginee and radio September, 1947). The Compo radio, t t board, 
engineers before them—have con- described in this magazine in Decem- past n the 
tinually been on the search for ber, 1947, combined components and _ othe ! Tt} 
more economical and simpler’ wiring into cylinders resembling shield often take ng one 
. ethods of wiring components into cans, which were plugged into sockets ead oO! 1. But in 
vers. This search for economy and _ on the chassis. This was not so much an é tunne 
mplicity has taken two main paths attempt at wiring simplification as to tl! igh the | é made to 
yne in the direction of easier wiring make servicing easier by simply re- get pa 
ethods; the other toward packaged placing units containing a defective tche Lr 
circuitry. The first probably began component. any easier t nver 
when Western Electric started using Other types of packaging and uniti- 
harnesses and has now been pretty well zation have been proposed and a few ire oft it type 
iived with printed circuitry. Printed actually manufactured. Of them all, and when tl eplaced the 
circuits (and even some earlier wiring only etched (“printed”) circuitry has ol f re \ ering take 
methods) often include some compo-_ survived and prevailed. It has also been more time a! th wired-in 
nents in the circuitry itself. combined with printed or appliqued 
One of the earliest of these combina resistors and capacitors which form ; 
tion systems, in which flat conductors part of the circuitry. A different approach 
also acted as capacitor plates, was Yet printed circuits have their draw- The 1 nes some 
cribed in a patent issued to Flewell- backs. One of these is the crossover. of the best f ed wiring 
ing in the mid-Thirties and later as Old-fashioned wiring is. three-dimen- techn "i mbining 
signed to RCA. The Sargrove receiver, sional, and crossovers can be made very grou} f a single 
made in Britain in 1947, printed capaci- easily. Printed wiring is two-dimen- package whicl wed as a 
tors, resistors and conductors on the sional, and all conductors are directly unit The 1} 
chassis by a fully automatic method’ in contact with the chassis or circuit the component ‘ 
(“Robot Makes Radios,” RADIO-CRAFT, board. To cross over, one of the “wires” gie 1oupdIeE { though it 
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A circuit board in the modular TV re- 


Note the 


ceiver. 


stage or 


does not 


may contain le than 


more than 


one 


two, and of course 


necessarily contain a tube. The tube 
is mounted in a socket that forms the 
module’s top section. The rest of the 


unit is a series of ceramic plates or 


wafers, commonly about 7s inch square, 


spaced 3/16 inch apart.’ The wafers 
are held together by 12 wire risers 

3 on each side—which also serve as 
connectors. Each wafer may carry 
from 1 to 4 capacitors or resistors or 
an inductor or some other circuit com- 


ponent. 

The module is 
hole in the circuit 
to 12 printed leads 
the 4 
is therefore an 
which may be 
minutes, 


The 


inserted into a 
board, connecting 
which radiate from 
hole. Each module 
independent package 


conveniently replaced in 


square 


sides of the 


module’s greatest 


advantage is 
its adaptability to production. 
Components applied and wafers 
assembled by automatic machinery. A 
advantage is that it solves the 
If a lead is attached 


ma 


are 


second 
crossovel problem 


to a given riser, another lead that 
would cross it in printed circuitry can 
if expedient be attached to another 
riser. Then the wafer immediately 
above or below may possibly contain 


sing conductor. The 
dimension back 


nothing but the cro 


l the third 


module puts 

into wiring while retaining the advan- 
tages of printed circuitry. By adding 
depth, it makes great compactness pos- 
ible. In some cases all the parts for 
two stages are contained in a module 


7, inch square and not even an inch 


The components 


Obviously, components of special 
1 Thess necificatios tthe the se 
modules, made by ACF I tror Alexandria 
Va. They ppes i t hot rapt ind are 
used in the new Er ry receiver which 
forms the bject of ir th article 
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variation in 


modules. 


form are needed for such compactness. 
The 
the 


processed in the form of adhesive tape 


resistors are a type developed by 


Bureau of Standard 


and can be used singly or in parallel 
to dissipate from % to 2 watts. Capaci- 
tors are ceramic types similar to those 
ised in ordinary printed circuitry or 

for the larger sizes—special rolled 


plastic units. The ceramics go down to 

10 wef and the plastic types up to 0.5 

uf. 
Inductor 





may be small, simple wind- 
ings or larger flat universal-wound coils 
running up to 10 mh. Larger coils and 


capacitors are positioned on the chassis, 


external to the 


Li sel- 
necessary in actual practice. The 


modules. TI i 
dom 


various types of components that can 
be wafer-mounted are hown in the 
photograph. 

Since a tube is usually part of the 
unit, each module is likely to carry 
the circuitry of one or two stages, 
depending on whether it carries a sin- 


gle- or double-section tube. The double 
triode of Fig. 1, for example, 
syne phase inverter and vertical oscil- 
lator. 

The seven 
capacitors which comprise the 
are distributed 
of a six-wafer 
number of 
crowding to the vanishing p« 
vertical construction 


acts as 


four 
circuitry 
ir wafers 


resistors and the 
among TK 
module The large 
and risers reduce 


int and the 


wafers 


permit greater 


compactness than has heretofore been 
achieved. 
The Emerson 120306 cha 


pictured on the cover uses 13 
Tuner and power 
It was also found con- 


receive! 
modules. 
conventional. 
venient to mount . 
ciated with transformers, such as if 
amplifiers, separately though parts of 
their circuitry may be module-mounted. 
Other tubes and most of the com- 
ponents are mounted in module (Inci- 
dentally, Emerson has simultaneously 


tube closely asso 


other 


Complete modules—unit at left con 


tains socket for miniature tube 


enyvineered thi ry 
in printed-circuit 
tional individual cor 


compa} 


the receiver is o1 

rather unfamiliar appe 
typical of TV 
future.) 


rece! 


, 1 
foreseeable 


Servicing the modular set 
The 
servicing a 
to locate the module in wl 
is lurking and 
construction 
doubt soldering guns w 
form of a hollow square 
simultane: 


uitimate 


and 
modular rece 


ideal 


repla € 


become 


12 contacts 
part of every techniciar 
other tool will be a swags 
the 12 risers on the repla: 
will be bent 
the 12 
board. The same 
ing tool can then be used t le 
new module into place. 

While modules are ne 


outward 
against contact n the cl 


square-he 


found advisable to replace ir 
components. Indeed, it is by 1 
certain that it will not alwa be 


practical to replace certair 
to substitute a 
Troubleshooting will 


complete 


not 


as with open wiring, be 
always possible to see the conne 
of a component. But nce the 


connected to 
indicated on the schen 
located readily. No voltage 


given ! 


atl tne 


of the syne amplifier i 
example, would almost ainly 
cate an open R47 or R46, if plate 
age was found on riser 6 { é ! 
bers are circled in the ram) 
voltage check from riser 6 ft é 
would indicate which of the 1 
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hae L - 
was open and a new resistor could be 
soldered to the two risers between 


which the defective one was connected. 


An open capacitor could be handled 
like an open resistor. A shorted capaci- 
tor would give more trouble but could 
in many cases be removed from the 
circuit by snipping one of the risers 
to which it was connected. It is likely 
that the plans of each module, like 
Fig. 2, will eventually be included in 


service data so the problem of locating 
a shorted would 
fied. 

It is likely that modules will give rise 
their conventions and tradi- 
tions, which may make life for 
the repairman. In traditional circuitry 
he 


capacitor be simpli- 


to own 


easier 


is greatly aided by customs and 
habits. The great majority of tubes, for 
instance, follow one of three or four 
patterns as to placement of grid, 


In spite 
this uni- 
technician. 
that it 


ground and cathode terminals. 
of the numerous exceptions, 
formity helps the service 
There no reason to 
may not become traditional to look to 
one riser (or one of four risers) for 
ground, another for B plus, ete. How- 
ever, no pointers in that direction have 
vet been observed, and designers will be 
quick to point out that such strait- 
jacketing would reduce wiring flexibil- 
ity. 

To the technician, the module offers 
promise of a _ receiver that can be 


is suppose 


serviced quickly and efficiently in the 
home and that should yield 
charges large enough—due to the re- 


service 
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‘ig. 1—Sync phase inverter and vertical 
oscillator as wired in a typical module. 





Govern 


NCLE SAM has set new and specific 
U limits on permissible radiation from 
TV, FM and communication 
ceivers and has ordered receiver manu- 
facturers to certify that their products 
meet these limits, beginning this 
It prescribed that “a distinctive 
seal or label’”’ be affixed to each certified 
receiver for the protection of the cus- 
tomer. 

While each manufacturer will design 


some re 


spring. 


has 


his own seal or label, they will all 
carry the same wording, approved 
by the Radio—Electronics—Television 


Manufacturers Association (although 
RETMA will not be identified with the 
certification program). The purpose of 
the label will be to indicate that the 
receiver doesn’t generate’ radiations 
which can spoil neighbors’ enjoyment 


of TV or interfere with communica- 
tions services. 

Use of the label will be required 
under the Federal Communications 


Commission’s new receiver certification 
rule—the first Government attempt to 
reculate the manufacture of TV and 
FM receivers. The rule was prepared 
after 5 years of Government-—industry 
conferences and has the approval of 
the vast majority of the receiver in- 
dustry. 

While the rule is aimed at manufac- 
turers, the regulated party actually is 
the operator—the viewer or listener 

since the FCC is permitted by law to 
regulate only users of communications 
equipment. The regulation stipulates 
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nent T'V-Set Certification Program 


limits on the amount of radiation a 
receiver may legally transmit at var- 
ious frequencies and _ provides’ for 
certification of each model or type of 
set offered for sale so the purchaser 
may know he will be complying with 


the FCC law when he operates the re- 
ceiver. 

The certification label is to be affixed 
to all sets which comply with the new 
FCC standards. It can be attached only 
to receiver models certified by the manu- 
facturer or a private testing laboratory 
to meet the radiation 
established by Government and indus- 
try engineers as being noninterfering. 

It’s estimated that 90° of television 
sets now being made comply with the 
radiation limits but the certification 
program is being relied upon to curb 


specifications 





FCC RADIATION LIMITS 
Field Strength | 


Frequency of 


Radiation (mc) (uv/m 
0.45-25 See Note 
Over 25-70 32 
70-130 30 
130-174 50 -150° 
174-260 150 
260-470 150-500* 
470-1000 500 


* Linear interpolation 

NOTE: Pending the development of suit- 
able techniques for measuring the actual 
radiation in this band, the interference ca- 
pabilities of a receiver in this band will be 
determined by the measurement of rf volt- 
age between each power line and ground 
at the power terminals of the receiver. The 
voltage so measured shal! not exceed 100 py 
at any frequency between 450 kc and 25 mc 
inclusive. 
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A circuit 


ceiver. Note the 
may contain less than one stage or 
more than two, and of course does not 
necessarily contain a tube. The tube 
is mounted in a socket that forms the 
module’s top section. The rest of the 


plates or 
7, inch square, 


unit Is a of cerami 


wafers, commonly about 


series 


spaced 3/16 inch apart The wafers 
are held together by 12 wire risers 

3 on each side—which also serve as 
connectors. Each wafer may carry 


from 1 to 4 capacitors or resistors or 
an inductor o1 
ponent. 

The module is into a square 
hole in the board, connecting 
to 12 printed leads which radiate from 
the 4 sides of the hole. Each 
is therefore an independent 
which may be conveniently replaced in 
minutes. 


The 


some other circuit com- 
inserted 


circult 


module 
pac kage 


advantage is 
its adaptability to production. 
Components are applied and wafers 
by automatic machinery. A 
that it the 
a lead is attached 
another lead that 
cross it in printed circuitry can 
if expedient be attached to another 
Then the wafer immediately 
above or below possibly contain 
nothing but the crossing conductor. The 
module puts the third dimension back 
wiring retaining the advan- 
tages of uitry. By adding 


depth, it compactness pos- 


module’s greatest 


mass 


assembled 
advantage is solves 


crossover problem. I 


second 


+, 





to a given riser, 


would 


riser. 


may 


into while 
printe d cir 


makes gvreat 


sible. In some cases all the parts for 
two stages are contained in a module 
7, inch square and not even an inch 





The components 


Obviously, components of special 
These specif tior escribe the ACF 
modules, made by ACF I tr Alexandria 
Va. They ppes in t hotograpt nd are 
l d in the new I rV re er which 
forms the ibject of ir er and th article. 


board in the modular TV re- 
variation 


in modules. 


form are needed 
The are a type developed by 
the of Standard They 
processed in the form of adhesive 


and can be used singly or in 


for such compactness. 
resistors 
Sureau are 
tape 
parallel 
to dissipate from 1% to 2 watts. 


Capaci- 
tors are ceramic types similar to those 
ised in ordinary 
large. 


printed circuitry or 

for the rolled 
plastic units. The ceramics go down to 
10 wef and the plastic types up to 0.5 


uf. 
Inductors may be small, simple wind- 


special 


sizes 


ings or larger flat universal-wound coils 
running up to 10 mh. Larger 
capacitors are positioned on the 
external to the 


dom necessary 


coils and 
chassis, 
modules. This is sel- 
in actual practice. The 


various types of components that can 
be wafer-mounted are shown in the 
photograph. 

Since a tube is usually part of the 
unit, each module is likely to carry 
the circuitry of one or two stages, 
depending on whether it carries a sin- 
gle- or double-section tube. The double 
triode of Fig. 1, for example, acts as 
sync phase inverter and vertical oscil- 
lator. 

The seven resistors and the four 


capacitors which comprise the circuitry 


¢ 


are distributed among fé wafers 
of a_six-wafer module The large 
number of wafers and risers reduce 


nt and the 


permits 


crowding to the vanishing poi 
vertical construction 
than has 


yreate! 


compactness heretofore been 


achieved. 


The Emerson 120306 chassi TV 
receiver pictured on the cover uses 13 
modules. Tuner and powe1 ipply are 
conventional. It was also found con- 


venient to 
ciated with 
amplifiers, separately thou 


mount tube closely asso- 
transformers, such as if 
parts of 


mounted. 





their circuitry may be module 


Other tubes and most of the other 
ponents are mounted in modul 
dentally, Emerson has 


com- 
(Inci- 
simultaneously 


Complete modules—unit at left con 


tains socket for miniature tube 
enpineere this m« 
in printed-circuit f 
tional individual compor 
permitting compa! 
adaptability to se) 
features.) The complet 
the receiver is o1 page 
rather unfamiliar app 
typical of TV receive 
foreseeable future.) 
Servicing the modular set 

The ideal and ulti: 
servicing a modular rece 
to locate the module in wl 
is lurking and replace it. If 
construction become 
doubt soldering guns wit} 
form of a hollow square t ! 
12 contacts simultaneo 
part of every technician 
other tool will be a swags tl 
the 12 risers on the repla 
will be bent outwar 
against the 12 contact n the 
board. The same square-he 
ing tool can then be used t le 
new module into place 

While modules are new 
found advisable to rey 
components. Indeed, it is by 1 
certain that it will not always be 
practical to replace cert 
to substitute a complete 
Troubleshooting will not be 
as with open wiring, be 
always possible to see the nne 
of a component. But nee the 
connected to given rise? v1 
indicated on the schemat 
located readily. No voltage 
of the sync amplifier in Fig. 1 
example, would almost certainly 
cate an open R47 or R46, if plate 
age was found on riser 6 ( 
bers are circled in the diagram) 
voltage check from riser 6 to ris« 
would indicate which of the r 
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and a new resistor could be 
idered to the two risers 


which the defective one was connected. 


was open 


between 


An open capacitor could be handled 
A shorted capaci 
could 


removed from the 


like an open resistor. 
tor would give more trouble but 
in many cases be 
circuit by snipping one of the rise 
to which it was connected. It is likely 
that the plans of module, like 
Fig. 2, will eventually be included in 
service data so the problem of locating 
1 shorted capacitor would be simpli- 
fied. 

It is likely that modules will give rise 
to their own conventions and _ tradi- 
tions, which may make life easier for 
the repairman. In traditional circuitry 
he is greatly aided by and 
habits. The great majority of tubes, for 
instance, follow one of three or four 
patterns as to placement of grid, 
ground and cathode terminals. In spite 
of the numerous exceptions, this uni- 
formity helps the technician. 
There is no reason to suppose that it 
may not become traditional to look to 
one riser (or one of four risers) for 
ground, another for B plus, ete. How- 
ever, no pointers in that direction have 
yet been observed, and designers will be 
quick to point out that such 
jacketing would reduce wiring flexibil- 
ity. 

To the technician, the module offers 
promise of a that can be 


each 


customs 


service 


strait- 


recelvel 


serviced quickly and efficiently in the 
home and that should yield 
charges large enough—due to the re- 


service 
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Fig. 1—Syne phase inverter and vertical 
oscillator as wired in a typical module. 
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Fig. 2 How the 
I as in Fig. 1. 
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Government TYV-Set Certification Program 


NCLE SAM has set new and specific 
U limits on permissible radiation from 
TV, FM 
ceivers and has ordered receiver manu- 
facturers to certify that their products 
meet these limits, beginning this spring. 
It has that “a distinctive 
seal or label’”’ be affixed to each certified 
receiver for the protection of the cus- 
tomer. 

While each manufacturer will design 
seal or label, they will all 
carry the same wording, approved 
by the Radio—Electronics—Television 
Manufacturers Association (although 
RETMA will not be identified with the 
certification program). The purpose of 
the label will be to indicate that the 
receiver doesn’t generate’ radiations 
which can spoil neighbors’ enjoyment 
of TV or interfere with communica- 
tions services. 

Use of the label will be required 
under the Federal Communications 
Commission’s new receiver certification 
rule—the first Government attempt to 
reculate the manufacture of TV and 
FM receivers. The rule was prepared 
after 5 years of Government-—industry 
conferences and has the approval of 
the vast majority of the receiver in- 
dustry. 

While the rule is aimed at manufac- 
turers, the regulated party actually is 
the operator—the viewer or listene 

since the FCC is permitted by law to 
regulate only users of communications 
The regulation stipulates 


and some communication re- 


prescribed 


his own 


equipment. 
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limits on the amount of radiation a 
receiver may legally transmit at var- 
ious frequencies and _ provides _ for 
certification of each model or type of 
set offered for sale so the purchaser 
may know he will be complying with 
the FCC law when he operates the re- 
ceiver. 

The certification label is to be affixed 
to all sets which comply with the new 
FCC standards. It can be attached only 
to receiver models certified by the manu- 
facturer or a private testing laboratory 
to meet the radiation specifications 
established by Government and indus- 
try engineers as being noninterfering. 

It’s estimated that 90°. of television 
sets now being made comply with the 
radiation limits but the certification 
program is being relied upon to curb 





FCC RADIATION LIMITS 


Field Strength | 
(uv/m 


See Note 
32 


Frequency of 
Radiation (mc) 
0.45-25 
Over 25-70 

70-130 30 
130-174 50 -150* 
174-260 
260-470 
470-1000 
* Linear interpolation 
NOTE: Pending the development of suit- 
able techniques for measuring the 
radiation in this band, the interference ca- 
pabilities of a receiver in this band will be 
determined by the measurement of rf volt 
age between each power line and ground 
at the power terminals of the receiver. The 
voltage so measured shal! not exceed 100 pv 
at any frequency between 450 kc and 25 mc 
inclusive. 


150 
150-500* 
500 


! 
actual 











those 


bee n 


table) apply 
anywhere 
; 


1de not 


any com- 


production 
ymply with 
all TV se 
meet the 
Pocket 


elvers 


requirements ar the seal 


type superrege used 


In one-way js rvice must be 
produced in nf nee with the new 
end of this 

haven’t waited 

ffect, and are 

already telling | ective customers 
that their set 
leading manufacture attaches a tag 
to its that the 
television set “ ha arefully 


terfering. 


One 
new rece é Ui ig 


designed and heavily) ielded to vir- 


radiation. 


tually eliminate 


This means that radiations 

lot interfere 
n your neigh- 
nation of excess 
n a better pic- 
y 


Lachenbruch 
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‘Troubleshooting 


By CYRUS GLICKSTEIN Part I1—lIsolating age defects; manufacturer’ 








LARGE er ip of age troubles ly to the picture tube The rectified would come in at or al 
originate in the age filter, video signal across the detector load in plit-sound et Ir 
the R-C network connected to is negative (Fig. 2). ets, sound would come t (t 
the age bus. Faulty age filter- When age bias is lost, the controlled some buzz might be 
ing can cause buzz in the sound, hum stages operate at maximum amplifica with the sound takeoff 
pickup in the picture and unstable tion. An unusually large detected video video detector. If the 
oF filtering leaves in the signal (Fig. 2-b) i leve ped acro point 1 at the vides 
ripple which is fed back the diode load and applied to the video a signal strong enoug} 
led rf and if stages and amplifier grid. Since tl vide gnal video amplifier result 
modulates the incoming signal. Defec- is pulsating de, it not nly provides well as a blank screer 
tive filtering is generally caused by an the signal input to the video amplifier Varving the cont ‘ 
open capacitor in the age filter, a but also biases the stage in accordance — qdoes very little to remé 
capacitor or resistor which has changed with signal amplitude due to a loss of ag 
value or incorrect values in the orig Thus, a stronger than normal video eopntyol ; generally ir 
inal filter-network design. signal may not only « e a contrasty fier cathode circuit 
Another large group ¢ f age symp- pic ture but may drive é impli control set for mit 
toms arises from a complete or almost fier to cutoff on the negative gnal abnormally larg« , 
complete | f age voltage. Thi peaks. Phi: in turn v iu yn amplifier erid would 
may be caused by a detect in the ag pulse clipping and defect horizontal . 
; I PI Most of these effect 
bus (shorted capacitor, open resistor, and vertical syne An ever tronge! 
: : ane . in mode with tw 
etc.), a or | of input to video signal may produce enough bia ; 
iene : y ; : ‘ amp itior In the 
the age st - ne 10 ol age result to shift the operatins nt of the - 
; vem detector i till connect 
In a con l ariety of symptoms video amplifie suMcientiy to cause i T! ; 
For example, it may cause either a extremely low amplificatior rhis pro " 
: : ‘ between the two vide 
very strong, contrasty video signal o1 duces weak video output and poor sync. ’ . 
] . . and the pDiate ot the 
exactly the opposite—a very weak video A very strong vide: gnal may even 
: ; =e ee connected to the 
signal or possibly a blank screen drive the video amplitic tage to cutoff. . 
an : , 1 . y tube to obtain the co 
The key to understanding the reasons This may also cause } t e-tube ito! : 
‘ . * : , The only effect not 
for these sympton found not in the since the higher vide fier plate , : 
" 1 ! et vail ! 
age system but in tne video detector voltage is applied to the ! le, there fF 
video amplifier « litry found in many by increasing the bia n the picture 
current model (Fig. 1) The video tube. In this event, the cture tube We have discusss 
detector is direct-coupled to the vide« may be cut off only when the set is by defects in the a 
amplifier which in turn connects direct tuned to an active hanne Sound However, a substantial 1 


troubles can be ca f 
component not actual 


4 + AA, age network but me 


PIX it For example, a_ Ik 





(% 5 ———— . 
+ qu tA et ++ de + » capacitor between the 1 
“ww “si * aan. MEG }: grid of the first if stag 
= +., = > ape mall positive voltage o1 
= 6.8uyt ~ ; 
os r rm [ thereby producing the 
$ : Os 56K BRIGHTNESS associated with the lo 
> 
5.6K NTRAST 00K Tr : 
2 6AM8 T The same effect on th 
NEO NET => * a 1 
: : ~ \ A a eto SOOV be caused by a vas ; 
v T AAA te ] 1 ¢ 


shorted (high-resistance) rf or if t 


Fig. 1—Schematic diagram of direct-coupled video detector—video amplifier. by a leaky coupling capacit 



































the plate of an if tage 
a 2 3 4 : 
TO VIDEO DET NAL ACROSS DET LOAL AVERAGE DC VOLTAGE ACROSS RRE SPONDING A TA tht waar 
DET LOAD & AT AMPL CAD capacitor betwee! I te 
the first tage I 
sar ah (C105, Fig. 3) 
aces [ ive age bias can be deve 
r by a fault in the video plific 
) The video at 
coupled to the grid of tl keve 
, An open heater or low en n il 
video amplifier causes a higher t 
normal plate voltage in_ the 
€ VOLTS X VOLTS amplifier stage. This highe 
STRONG S OF } age is also applied to th 
grid which then conduct I 
An exces age bias, VI may 
r sufficient to cut off the rf amy ner 
r other controlled stages, levelope 
In sets with this kind of circuit the 





‘ig. 2—Diagr: shows various ages late age circuitry. rill be a loss h vid ind 
Fig. 2—Diagram shows various voltages related to age circuitry will be a loss of both vide us 
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As usual, the first step in trouble- 
shooting is to check tubes. When symp- 
oms point to video trouble, video and 
sound trouble or 


poor syne, change 
some or all of the following, depending 
on the symptoms: front end, video 
(common if), video detector, video 
amplifier, syne, horizontal afe and 


sweep oscillator tubes. In addition, 
the age tube(s) should be changed, 


tube 
This easy to 

usually is a 
audio detector—first audio 


including any used as an age 
lamping diode. tube is 
since it 


overlook 


section of the 


diode 


tube. Changes in 


tubes are usually 

made immediately after checking con- 
trol settings (see step 1, below). 

The following steps should be taken 


o determine whether the fault is in 
system: 


1. Vary the contrast and, if present, 


le ag 


the age and noise limiter controls. In- 
correct setting of the age threshold 
control can cause bend, contrasty or 


sound or a 
and 


control to determine 


weak picture, buzz in the 


omplete loss of picture ound. 


contrast 


if there is the normal range of control. 





Rese controls may clear up 

he not, rotating each con- 

1 on either side of the setting usually 

indicates whether they are operating 
norma 

2. The most important quick check 

» measure the negative (dc) voltage 

r the video detector load resistor 


round 
tuned in. The 
hould be approximately equal 


id then from the age bus to 


channel 





with an active 


(Fig. 2). 


(They may vary somewhat 
depending on the type of age sys- 
tem) 

If little or no age voltage can be 


measured while several volts appear 
across the diode load, this indicates a 
loss of age and further checks should 
be made in the age system for shorts 


or an open age bus, a defect in the age 
diode or gated age loss of 
signal input to the age system. If the 
age bus has a positive voltage, checks 
should be made for a faulty component 
which the 


stage or 


may be connected to age 
line. A defective clamping diode or 
threshold-control voltage-divider may 


also be responsible. 

If the negative age voltage is consid- 
erably higher than the voltage across 
the detector load, this indicates a con- 
tinuously conducting keyer tube so 
check this stage and the video ampli- 
fier connected to it. 

3. If age voltage is normal and the 
symptoms indicate the possibility of 
hum pickup in the age bus or defective 
filtering, bridge the age line with a 
0.1-uf capacitor and note the effect on 
the output. Because of the 
bility of the age bus to hum pickup, 
the capacitor should be tacked in rather 
than held when making the test. If 
some improvement is noted, the various 
capacitors in the age filter should be 
with units of equal value to 
which one of them may be 


suscepti- 


bridged 
determine 
defective. 

1. If the above checks have no effect, 
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make the usual checks for trouble in 
other circuits which can cause similar 
symptoms. 

Once trouble is localized to the age 
system, voltage and checks 
around the age tube(s) and bus will 
usually uncover the defective part. 

Signal tracing with an 
is an additional method for localizing 
video-sync—age troubles. Peak-to-peak 
and waveform checks should 
be made at the diode load resistor, 
video amplifier grid and plate, picture 
tube input and the keyed age tube grid 
and plate. A loss of signal or a notice- 
ably incorrect signal as 
the manufacturer’s 
cates trouble at o1 
ceding the 


resistance 


Os¢ illos« ope 


voltage 


compared to 


specifications indi 





immediately 
unde? 


pre- 
point 
The scope quickly reveals hum or ripple 
on the age line. 


observation 


Troubleshooting notes 

A good deal of 
has been 
on the 
In addition, various m: 
recommended field 
prove 


helpful information 
compiled by manufacturers 


basis of field service reports 
modifi < 


age operation Some typical 


ai 
reports and recommended modification 
are listed below for reference since 
they are useful in indicating possible 
faults in most other model 


1. Syne instability 


a. Horizontal instability (jitter). 
May be caused by a partially tered 
horizontal signal fed to the grids of 
the first two stage with the ag 





voltage. This signal, which has shifted 
in phase with res 


oscillator, 


pect to the horizontal 
modulates the 
and causes horizontal instability 
fed back to the 
this by adding additional 
pling capacitance. 


signal 
when 


syne circuits. Correct 


video 


age adecou- 


b. Tearing at top of p Insufficient 
age. Check control setting. 

Cc. Distortion or pie 
signal 


tearing in strong 
horizontal hold. 
Remove the resistor from the age 
to ground. This provides higher age 
voltage for pix if tubes. Weak or gassy 
if tubes will cause similar trouble. 


areas; erratic 


bus 


d. Loss of horizontal sync. Open in 
age pulse coil (connected across a sec- 
tion of the flyback transformer). Dis- 
connect one side of this coil from fly- 
back transformer before checking con- 
tinuity. 

e. Horizontal 
Horizontal 
contrast 
rected in inserting a 
0.47-uf filter 
capacitor that bypasses the age line to 
ground. The electrolytic capacitor does 
not have adequate high-frequency by- 
passing action, which is provided by 
the 0.47-uzf unit. The pulling effect is 
more pronounced with strong signal 
reception and in many cases might be 
mistaken for overload. However, addi- 
tion of the 0.47-uf capacitor corrects 
the condition. 


pulling 0) nittering. 
wavering regardless of the 
control settings 
most cases by 
capacitor 


can be cor- 


across the 


f. Picture pulling. Caused by either 


hum pickup in the age bus or from a 
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leaky age tubs < ng the tube 
does not cure the e, place a 0.5-xf 
paper capacito ! he age bus to 
cha 
2. Video defects 
We y; weal 
Defective ump. If this 
tube noncor the effect may 
eanse 1) F mixer t 
be 
) ; F 
} 
If 1 } 
li+¢ +} + 
oe Miscellaneou tre 
PD 7 
has ire I 
é ion f 
e) I f P 
al if 
j ¢ 
¢ e 
rec I ine 
the e be 
= vr! i I T Vv) 
may f I I ne 
fine-tur nt. t 
I é well 
I final 
i END 
6827 
baa 5 eI + “ 
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Fig. 3—Du Mont RA 


312 rf input. 
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Fig. 4—Sparton 23U214 gated age. 
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SERVICING INTERCARRIER BU -Z-7-7-7 


Servicing proce lures 
y ; ee ar locatinea 
By JAMES A. McROBERTS bel tapit 
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ELEVISION ind and picture’ tector. It must be present or there 4.5-me intercarrier vat 
carriers are transmitted sepa- cannot be a 4.5-me carrier! cannot do if cutoff or 
rately, independent except for a : too, the remedy is to 
frequency interlock holding them Overloading load. (Some overload 
15 me apart. The _ receiver’s local If a tube is driven to cutoff by an to overmodulation of ths 
oscillator heterodynes with the two car- excessively large negative voltage ts In sets using the 
riers and produces two intermediate plate current does not change so long a 4.5-me amplifier, va 
we et -—n _ ean e gy patie ipesniga : = i. 4 ff. On ; a 2 ibe Is control will indicate tl 
gram of the sienal paths tive hen say gene Py the - “tie ae ell cageaneey ay cnt 
The if amplifie r elivers these two does aa vari - ’ ile th : : } F ‘ ae OR ae ree 
_—o =e — : . ” ary wane wes mM gain and cut out th 
carriers to the video detector. The pic- sat iration last picture if tac 
ture signal is sent through the video Thus, if a syne pulse drives any tube trouble 
amplifier to the picture tube and we _ into either saturation o1 toff, it can- 
lose interest in it, as far as this article not transmit the variatior of either Excessive amplitude modulation 
is concerned, the picture or the sound carrier during 
A new frequency is produced in the the time it remair n that condition. Another cause of 
video detector as the result of mixing Hence the 4.5-me carrier will vanish is excessive amplit 
the sound and picture carriers—this is and so will the sound! Although the the 4.5-me intercat 
the 4.5-me intercarrier signal, or the horizontal pulses ma produce ucl picture-carrier modulat 
sound if as it is often called. overloading if their amplitude exces- Of about 1 to 5 (sound to pict ) 
If the picture amplitude is about five sive, they are relatively ina ble. The tically no amplitude 
times that of the sound, the picture car- vertical pulse group audible since it in the 4.5-me carrier 
rier will act almost like a local oscilla- has a 60-cycle repetition rate. If the true for lower ratir Phe I 
tor. There will be some amplitude sound is cut off 60 times a second, inter- limiting device—the 
modulation in the 4.5-me signal but carrier buzz is produced due to carrier cuit or a separate 
very little in comparison with the fre- interruption rather than amplitude 4iScriminator sets—¢« 
quency modulation which is retained in} modulation. The picture is relatively CeSS!Vve amplitude modula 
its entirety unaffected since the blanking pulse cuts tical pulse group bec 
The 4.5-me if may be taken directly off the picture tube and no video in- result (note this ir 
off the pix detector, or at the output of formation is being transmitted tuning control on most sets) 
the video amplifier, and amplified in The cure is to remove the overload. Intercarrier sets have a1 
one or more 4.5-me if stages. An FM The most frequent tr emakers are approximately like that I 
detector—almost universally a ratio the last pix if stages; they may have The sound carrier is at 
detector—removes amplitude variations their B plus feed from highe) voltages mum and the pix can 
and demodulates the signal which is to permit handling larger si In sulting in the 1-to-5 rat I 
then fed to an audio amplifier. This sets—the economical on vhere the the picture carrier to 2( 
completes the sound signal path. sound takeoff is from the video am nitely result in intercarrier | I 
Keep in mind that the picture if acts plifier output, the video amplifier is is the output of the video 
as a local oscillator at the pix if de- generally the offender. It must pass the Make a sweep alignment 
ae Fone A PIX IF CARRIER ae V0ED : with a signal generator a N 
Lo } meter across the pix te 
| Preferably feed a signal 
tenna input at both carrier frequ 
! so that the front end ma be t 
“ also for any undesired attenuat 
ou a “s overly strong response of either 
RF CARRIER The ratio must be about 1 to 5 
Fig. 1—Block diagram shows signal ~~ —— detector! 
« . ; © oe ; > P< i > cc >} re oo 
paths in a typical intercarrier receiver. Py nrescaste Closely allied with the al 
F AMPL failure of the amplitude | te 
; sound system. This i nply an « 
NTERCARRLEE trolytic capacitor in the typical 
‘ PKR detector as shown in Fig Phe 
‘s i is simple. Shunt the capacitor 
another as in ordinary power-su] 
pit tee | tests except that the va 
Fig. 2—Intercarrier if response curve. = ae” the same as that requir¢ 
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A useful test is the sound age voltages suggested procedure follows: DR AM ATIC 











leveloped at the negative terminal of 1. Substitute tubes in sound if sec- 
the ratio detector electrolytic capacitor tion, particularly the FM detector HIGH-VOLTAGE 
whether actually used to control the tube. 
ound if tubes or not. (Se« Fig. 3.) 2. Balance secondary of FM detector DEMONSTRATOR 
Use a high-resistance (20,000—-100,000- transformer for minimum buzz. 
»+hms-per-volt) voltmeter or a vt 3. Touch up remainder of 4.5 me | 
between its negative terminal an: adjustments. | : - 
rround 4. Shunt amplitude-limiting capaci- M* A - ee ee 
Increasing the sound (4.5-mc)_ if tor. , a ee be 
much easier if ne and their 
, T T er we ng t ed friends 
FE —4- 7 > na wi i leave tl t fter a defect 
+ io >= = ae FAM UMITER CA has occurred. O there is noth 
45M a tA —++— —-+ WY 7 . Ry | ing greatly wrons a set owne r 
ee eae oe fc ALS. 2. = applying , Little t a set I 
l L : | AUDIO TO V ne goes only as f really Knows 
$+ Whe t— ~ what he ji i t 99 of TV 
: T owners are t and just 
iskir e they take 
Fig. 3—A typical ratio detector. The sound age is an important test point. the bacl ir ff ies the hazard 
implitude by increasing the contrast 5. Make the bias box test on mair . > oo 
control should result in an increase age and the test on the sound vougn repall e one 
this age voltage as should a stronge age as described previously Ar _ ch ol 
station signal. Any decrease takin; 6. Inspect alignment by sweep or ; ; r 
place under such circumstances mear signal generator-voltmeter method. | P ; ; bite vs ei 
that something is wrong with the signa 7. Check ratio detector load com- ti ; ea ‘ I hin 
paths. The contrast control will tell if ponents 7 = 
the trouble is in the video amplifier « If the contrast control reduces the fe : 
thereafter for such takeoffs of tl buzz rather sharply at some setting, Fi \ O J, ni . 
type. Otherwise, the trouble is in the look for overloading immediately ar 
circuits ahead of the video detector. If the fine tuning reduces the buzz, Hf 4 Nia ™. tinue. and 
such as improper alignment, « but cannot reach a good minimum on ot nares eT 
ome station, the local oscillator slug A ; 
Sound alignment needs adjustment or the strips of the Ls ds4 
Sound alignment req centering turret may have to be replaced. In line ce : ee 
the sound if stages on n so that type tuners, the rf and oscillator adjust ' ; , 
even amounts of any residual amp ments may be faulty so attention is “y ; 
tude modulation will be applied equal immediately directed to them : 
the ratio detector and cancel out Worthy of mention are relatively bh, P —_ 
in it. Although instrument alignment obscure causes of intercarrier buzz. Bei al ketone nl 
preferred, screwdriver alignment i Nonlinear action in any part of the ea , that he 
most practical. Make a mark on the receiver that acts as an amplifier in es 
hassis with a pencil and count any the signal path of the two independent The eer th 
half-turns made so that the adjust carriers may result in a spurious modu- : oe 
ent can be turned back. Particular lation producing excessive buzz. Par- ae sin Titel 
important is the secondary of the rati ticularly offensive in a few localities : * 2 
etector transformer. Do not neglect is the cross-modulation of the FM de Sie? wi tribes: Syd 
the sound take-off trap or other 4.5-m<¢ carrier in the mixer stage. A strong ss See oa i Bi ca little 
alignment adjustment local signal is the offender. The remedy ee brilliant 
The balance of the ratio detector ma is attenuation of that signal, even avid: ons 
be upset by variation in its components, though it is the desired station, by m pee .* the on 
particularly the load capacitors and wavetraps in the transmission line aiden ; nanitive 
resistors. The dual-diode tube shoul Ghosts with their vertical buzz pulse no 1 to ground 
: be substituted early in the testing groups can cause similar trouble which 4 200-watt makes the 
procedure will also be evident as a false picture most fect ne 2- o1 
o1 ghost on the picture-tube screen, S17 I ickle to 
Test sequence The problem is getting rid of the ghost each of hold the 
\ logical sequence of testing is nece in this case. Traps, antenna orienta gla 
i) to localize interearrier bu \ tion, etc., are the methods END rt ty failed to im 
tl I muct 
’ There 
no |} king th 
1 t + eve) 
( 4 icin 
} { vi 
ning I I mpre ion 
hat 7 ialified 
f h |} At the very 
le } 1é . Sees 
tisil value he 
tomer remem! time the 
set ne i a re 
(Bb CSE f: 
he might get i ) END 
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TV 
SERVICE 
CLINIC 


Conducted by 


JERRY KASS 





Y observing the sound and picture 
of a television receiver as its 
many contr ire varied, the 
service technician can obtain a 
pattern or profile of i defect that will 
pinpoint the trouble to a_ particular 
tage and metime even to a parti- 
cular component. A TV set is composed 
of many interdependent circuits—low- 
and high-voltage power supplies, keyed 
age, etc. Thus, some knob-twisting and 


thinking will usually dovetail 


symptoms and produce 


ble even before 
At the very 


will 


a dependa generalizatior 
the back cover i 


least, much wasted servicing 


removed 
time 
be eliminated 

Knob 


IS practiced on a¢ 


turning is of little value if it 
fective sets only. The 
“feel” of the 
sets of 
This 


independent tec h- 


+ + 


mus pe the 


technician 
controls on properly o} 
different make 


especially t 


erating 
ind models. 1s 
rue of the 
nician who may be called uy 
any set from an Admiral to a 

Almost : defect, 
channel provides the first sig- 
nificant « the picture and 
sound as you turn to inactive and both 
weak active channels. On 
each channel, the fine-tuning con- 
trol through it 


ri 


on to repair 
Zenith. 
regardless of the the 
selector 
lue. Observe 
and strong 
vary 
s entire range, generally 
variation. The 
help isolate inter- 


and intermittent effects, 


about a 2 oscillator 


various channels will 


ference smeal 


ing, syne instability due to signal over- 
load or insufficient signal strength, age 
action, sound bars in the picture, raster 
troubles, hum, buzz and many other 
effects. In conjunction with these con- 
trols, the oscillator slug of an individual 
channel can be varied where a defect 


appears due to improper oscillator 
adjustment on that channel. 

Thus, the channel selector and fine 
tuning offer an important clue—not 
neces irily as to what is wrong but 
as to what is not wrong. Circuits as 


as the high- 
have been affected 
the effect 
of sync amplitude on the horizontal afe 


remote from the front end 


voltage power supply 


by signal strength (through 


and oscillator circuits) 
The picture or contrast control is 
probably the next most important one 


on the front panel. Here, knowledge of 
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The 
pears between frames of a TV 


vertical blanking bar as it ap- 


picture. 


where it is located in the impo. 
tant. It is commonly four the cath 
ode circuit of the vide i fier, with 
ome sets having it in the eo am} 


fier plate circuit. Older receive 


vreat f the contrast nt ! 


use oT ft api 
circuitry. The location of tl contro 
important in tern f he ikeott 
points for the intercarri ind and 
the sync ynal Varvir t ntra 
control should produce a wide range in 
hading between the blac} 1 white 
in the picture 
Generally fed from the leo amp! 
fier output, the r é pa 
through the syne « ts and contre 
the timing of the | ntal and vert 
cal sweep circuit Het tw othe! 
front-panel contro come nto play. 
Normally, slightly varying the vertical 
hold control should not cause lo of 
vertical sync When the ertical hold 
is critical or unstable, r¢ the picture 
and hold it so you can study the vert 
cal blanking bar (see photo). This i 
the blacker-than-black eL I ind it 


appear a ich; bserve 


hould 


strength of the vertical syne and equal 


izing pulses. Vary the contrast con- 
trol and observe the change in syn 
strength. Letting this bar roll also 
gives a quick check of vertical linear- 


ity. 
The effect of varying the horizontal 
hold control will differ greatly with the 





type of horizontal afi rcuit used. 
However, in normal operation the pull 
in and hold-in effects should be st 
Thus, for example, where the cor 

trast is normal and vertical and hori- 
zontal syne poor, the pected area 
falls between the sync takeoff and the 
input to the sweep circuit \ where 


horizontal hold vertical 
hold good, the technician may tially 
assume the syne circuits are 


prope! ly. 


Is poor and 


ope! 


ating 


The brightness control] varies the d 
bias on the picture tube from cutoff 
to maximum brightnes (often pro 


ducing blooming’). Observe its effect on 
syne stability and 
Experience with 
brightness controls 
the technician to apprai 
of a picture tube. 
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n stability, study the effect of the noise- 
rejection controls. 

One last common control is the age 
potentiometer (Fig. 1) or local—distance 
switch. This control determine the 
amount of age applied to rf and if cir- 
cults and affects the gain of the 
receiver. It has an important effect in 
very weak and very strong. signal 
areas. 

Thus, we see, although somewhat 
superficially, how the various circuits 
“lean” on each other. The technician 
who varies the many controls and ap- 
plies logical thought to the effect each 
produces will be considerably informed 
before even a_ sing component is 
tested or measurement made. 





Picture overload 


A DuMont RA-164 came in with a 
complaint of insufhcient brightness. It 
turned out that the picture appeared 
dark as a result of picture overload 
caused by improper age action. Varying 
the age potentiometer had little or no 
effect on the picture. I checked the 
alignment of the receiver and, except 
for certain settings of the age con- 
trol, the re sponse was fine. At these 
settings the response seemed to peak. 
1 check at the age test point showed 
less than 1 volt, indicating that the 
trouble is picture o erload. 

The only other symptoms are poor 
horizontal lock-in and critical horizo 
tal syne. A thorough check of the set 
indicates everything is in order « rceept 
for the age. /. S.. Chic ago, Til. 

Your symptoms leave little doubt 
that insufficient age action is the cause 
of the trouble. The peaking you ob- 
served during alignment was most like- 
ly the result of regeneration in the if’s 
caused by the large-amplitude signal. 
The poor sync stability is most likely 
the result of syne compression. 

Fig. 2 shows the age amplifier cir- 
cuit and the normal de pin voltages. 
You state that you measured less than 
1 volt at the age test point. For a 
moderately strong signal, you should 
measure about —6 volts or so. If re- 
placing the 6AU6 does not help, replace 
C212, a 1-uf capacitor with a notorious 
reputation for becoming defective. 
Closely allied with this unit is C215, a 
001-uf 2-kv capacitor that also opens 
far more than might be expected. One 
other good possibility is C296, a 4-uf 
200-volt cathode bypass capacitor. How- 
ever, this capacitor opening produces 
cathode degeneration which brings on 
sync instability rather than _ picture 
overload. But as so often, happens, two 
or more of these components might be 
defective. Thus, check the above com- 
ponents and de voltages. 


Ne 


Installing uhf strip 


I recently was called on to install 
uhf strips in an Emerson model 
1106D. This is ordinarily a simple job, 
but I have been unable to get anything 
but the faintest of pictures and a great 
deal of snow. I used R type uhf strips 
recommended by a local distributor and 
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now wonder if perhaps some other type 
might perforn better. 

I have other technicians in on this 
but no one has improved the picture. 
My uhf antenna nstallation is kno “7 
to be good. Some attempts have been 
made to measure voltages and check 
signals in the uhf strips but my test 
equipment could not cope with it— 
M. P.. Lex ngton, K if. 

There is nothing wrong with using 
R-type uhf strips. They operate by 
double conversion in which the incoming 
signal beats with a chosen harmonic of 
the vhf oscillator and converts it to 
a vhf signal. 

Make sure the oscillator slug and 
spring are properly positioned. Check 
to see that the male contact pin is not 
bent. Look for a corroded ground strap 
or drum detent disc and make a mech- 
anical check for shorted leads, open 
connections and cold solder joints. If 
possible, try using one or more addi- 
tional crystals, keeping the exact dress. 

The trouble is often due to mis- 
alignment. Alignment can be done with 
the aid of a station signal. Remove 
about three sets of strips directly oppo- 
site the uhf strips. After the set is 
warmed up, adjust the oscillator slug 
for best picture and sound. Then, using 
a nonmetallic tool, adjust the uhf pre- 
selectors, through the opening made 
by removing the strips. Adjust the 
antenna input and uhf preselector for 
maximum contrast. During these ad- 
justments use very loose antenna cou- 
pling. Then adjust the harmonic selec- 
tor and if coil for minimum snow. 

Adjusting the harmonic selector is 
very critical, so tune slowly. The if 
transformer tunes rather broad. When 
adjusting the above slugs, work care 
fully. Turning them out too far will 
permit the slug tension spring to snap 
out and it is difficult to reposition it. 








High-voltage failure 


I have a peculiar trouble in a Philco 
model 50-T1600. There is no high volt- 
age but every component in the high- 
voltage circuit checks good. With -18 
volts on the grids of the horizontal out- 
put tubes, the drive is sufficient. 

When the set came in, R104, a 4,700- 
ohm 1-watt resistor in the cathode 
circuit of the damper (Fig. 3), was 
burned out. J replaced this resistor 
but it immediately began to smoke. I 
don't want to replace it u ith a higher- 
wattage unit because I have seen it 
operate in other sets. The 5V4-G damp- 
er is running very hot. I have checked 
the damper circuit components but all 
check out good. I am passing this 
along for any suggestions you might 
have.—W. S., Portland, Ore. 


The key to this problem is the over- 
heating of the 4,700-ohm resistor. In 
almost every case where there is no 
high voltage and this resistor over- 
heats, replace C86, a 40-uf capacitor 
connected to one side of the filter choke 
in the low-votage power supply. This 
-apacitor provides a bypass to ground 
for signals in the damper circuit. When 
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Fig. 2—Du Mont RA-164 age amplifier. 





Fig. 3—Horizontal linearity and low- 





voltage filter circuit in Philco set. 
{ ecrease nce or—more 

I | 10W l 
tl h RI 
} , hichey 
than normal. ¥V C86, also 
replace R104 i 
5AXP4 ion burn 

I ha é tr SAXPS 

) ( tothe 
Afte / erat a 

b r face 
It PF ¢ ‘ ; j ; 
ha be I have 
‘ 1? , - 

é é handy 

l have he é ce tech 
cians and ? he have had a 
similar expe é } ess s that J 
an ising ti f whe ¢ 
was not te lowever, RADIO 
ELECTRONICS that it could re- 
place any tube i} 174 q the ion 
burns r. 2 Baltimore, Md. 

This letter é f several on the 
same subject. TI t may be a true 
ion burn, cause gative undeflect- 
ed ions in the be triking the screen 
In making a universal type picture 
tube the ion-trap magnet was _ inten- 
tionally omitted t ke setup easier. 
Thus, the trouble not so much in 
the tube desig1 operation. 

At all times, | ghtness as low 
as possible. TI es the beam cur 
rent. In some the spot is not 
actually a burn, but a darkened area 
caused by vap¢ é etal from around 
the anode aperture. In any case, this 
does not indicate a defective tube or 
one nearly so. It erely a warning 
to keep the be ent (brightness) 
to as low a | litable. END 
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Emerson 120306 ‘IV chassis 
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This Emerson chassis is similar cir- The modules are enclosed within components connected by 12 vert 
cuitwise to the 120245, 120256, 120259, heavy dashed lines in the diagram and risers which make it resemble a mods 
120269 and equivalent chassis. Its most each is coded with a letter which identi- steel-and-concrete building unde 
striking feature is the combination of fies it. For example, module A contains ; ASS are 
. Seger gtr ene struction. The risers connected to « 
modular and printed-circuit construc- the tube and resistive and capacitive sth : Pe 
ternal circuits are identified by circ! 


tion. (See cover photo and the aricle components for the sound limiter and 

, oh Oa . + : Mi : ” ‘ « 
“Now—A Modular TV Receiver” on the syne separator. Each module con- numbers. Numbers within square 
page 37 of this issue.) sists of several wafers of circuitry and not connected externally. 
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New Set Features Modular Construction 


72 5U8 v2 5U8 


3RD VIDEO IF AMPL T 











P 
8 


VIDEO & AGC DET 














eo, 



































let tee eet eee 





























































































































25CD6-GA 
HORIZ. OUTPUT 


* 


4 


"vw 
OK i. : 
® 


Y—1¢—4+ > 
= 


° ++ 
« 


TOOT THVT OO ) 





HORIZ DAMPER 


onde mn wcaceecesascoed 


ae 


3; 


12AX4~-GTA 





i> 





¢--- 


@) 


er 








te 





2 








> 220K 


weeeeeeooces 


n 
& 
or 
A. 


COMO) 





VERT SIZE CONT 


a 





sv 


A reflex circuit combines the second 
video and first sound if amplifiers in 
one single-purpose tube. The video out- 
put containing the sound if (risers 6, 
module M) goes to the video amplifier 
through the 4.6-zh rf choke and L8. L8 
is coupled to L4 in the grid return of 
V2. This combination acts as a 4.5-me 
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thd fb. 
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sound trap in series with the input to 
the video amplifier and as a sound take- 
off transformer for V2. T2 and T3 are 
tuned to around 45 me and L4 and L6 
are tuned to 4.5 me, the intercarrier 
sound intermediate frequency. The sig- 
nals developed across T2 and T3 and 
across L4 and L6 do not interact with 





each other. All 

hum pickup or whos¢s 
hot if connected direct! 
their shields and shaft 
common grounding st 
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RCA PERSONAL TV RECEIVERS 


All models are vhf receivers identical except for cabinet color. A ren 
stand can be used to support the set and hold it at an angle convenient 
viewing. An adjustable rod type antenna attached to the cabinet is adequat« 
use in many locations. Connections for an external antenna are p1 
for use in areas where one is required. These sets are easy to remove f 


the cabinet for servicing. The front and rear chassis can be separate 
components are readily available while the set is still in operation. 
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Like many of the newer portable and table-model — 
TV sets, the controls are mounted under a panel on s7OK 
the top of the cabinet. Contrast, brightness, volume cise 
10 


and horizontal and vertical hold controls are provided 
along with the fine-tuning and channel selector. 
The 45-me if circuit is combined with a well-trapped 
front end to minimize interference from FM and 
adjacent-channel TV _ stations. The FM trap is 
slug-tuned and is adjusted to the frequency of the 
interfering station. The if trap coils (L1 and L4) 
are tuned for minimum response to 41.25- and 
17.0-me signals, respectively. L1 and L4 are adjusted 
by spreading or crowding the turns. 
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Models 8-P'T-7030, 8-PT-7031, 8-PT-7034 
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HOFFMAN MARK 5 








2201 (No. 9906-VHF) CASCODE 
Z202(No.988! -VHF-UHF) 
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The Mark 5 models are available with channel chassis has a 6BZ7 rf amplifier, control sets the oper 


the 419 chassis with a vhf tuner or the 6U8 mixer—oscillator, 6AF4 uhf oscil- noise clipper. In 
419U chassis with a vhf-uhf tuner. It lator and a crystal uhf mixer control is a potentiomete n the 


features a 10-watt push-pull af ampli- . 1 ondery control pane! Ir tne { 
; 3 , I A three-stage if amplifier with delayed ‘ I 

ier wit ‘ee speakers. Cascode 1ers : , : ‘ sh- S ymbined wit] 
fier with three speaker SCORS Vane age provides optimum performance @ P¥ h-pull switch ce : 

ure used in both chassis. The vhf tuner ynder varying signal levels. Syne sta- Contrast control. It should be | 
has a 6BQ7-A rf amplifier and 6AT8 bility is insured by cascaded sync sep- in for normal reception and pulled 


mixer—oscillator. The tuner in the all- arators and a noise-clipper circuit. A in fringe areas. 


50 RADIO-ELECTRONICS 

















MOST USEFUL TV CIRCUITS OF 1956 


Chassis 419, 419U 
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A switch between the CRT grid and filter capacitor, thus killing the spot. many ry wit tolerance 
ground eliminates the spot of light Capacit : pasts are 
that often remains on the screen when Service notes: Waveforms and socket in “ef and whol f unl 
the set is first turned off. This switch voltages are taken with the set receiv- specified. Boxed t ! bers o1 
is ganged to the on—off control. Open- ing an average signal and controls at flyback trar f pal 
ing it reduces the grid bias, accel- normal settings. Socket voltages are 5177A-2 used tion. Cir- 
erates the residual electron beam and measured with vtvm to ground and are’ cled terminal e for part 
quickly discharges the high-voltage positive unless otherwise specified. They 5177A used it 


JUNE. 1956 51 


TEST INSTRUMENTS 


UNDERSTAND 


YOUR COLOR BAR GENERATOR 


Analyzing the NTSC color signal 


By ROBERT G. MIDDLETON* 





















































HE NTSC color bar generator is two principal luminance signals: black noise and crosstalk 
so named because it provides an and white. In addition to these bars, and sound signal H 
NTSC color bat ona lr} mean an NTSC color bar veneratol l ally nician will oon De 
that a properly adjusted lor TV provides the color-difference gnals: these imperfectior 
eiver will produce | f saturated L @ 2 Y and G Y. An Note arefully 
( r on the screen of the ture trument of this type may a pro ed bar appear 
be when er! tne it t vide a (G Y)/90° signa nother use- signal iperimposed 
from the generator. bar genera ful test signal, discuss« t a later vave. However, the 
} bens rs ; noint 
ilso available t e! t, Let us review the appearance f the 
» not | VTS! olor bar signal on the creen of a 
il and most of 1 wide-band scope. Syn ind burst are 
e 01 it ite provided, as shown in Fig. 2, to lock voltage. The i 
ro understand the NTS‘ ! i the horizontal and col VI ection on the screen of 
rel! ratot et i ete? I t t t . ‘ It the color TV rece ve | erly. The are not pure ind 
lay in Fig. 1. Eight ba ire shown, vne and burst ipplie by the color color i gn: 
comp! the three primaries red, bar generator are in a espect imilar voltage. This is the 
een and blue; the three ! emen to the syne and burst seen at the second betwee in NTS¢ 
Lri¢ yan, magenta ar w; the detector (Fig. 3) of a r receiver generator and a 1 
— tuned to a color TV program The erator. The rainb 
*Chief f engines , n I r burst is somewhat ntaminated by vide i 58-m« ‘ 
j 
2 saeen 
x 
U 
$3333 a Ss Si S\2 
i ih 
Fig. 1—Display from NTSC color bar | | | | | 
generator. White signal is a reference ri yy] 
white, as used in color TV transmitters, it Liy 





Fig. 5—Succession of hues from typical 
rainbow type color bar generator 








Fig. 3—Horizontal syne and burst at 
output of video detector of color set. 
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BURST IST BAR 2ND BAR -*--£ TE cocce > 
mn 
Fig. 2—Red bar appears on wide-band ae 
scope as a Y component upon which is Fig. 4—Output from rainbow color Fig. 6—Vectorscope type display shows 
superimposed a 3.58-me chrominance bar generator—a succession of 3.58-me the various colors and color-difference 
signal. signals centered on the black level. signals as seen on a scope screen 
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Fig. 7—Output from an NTSC color bar generator Fig. 8—Output from Fig enerator 
with syne, burst and a single color-difference bar. with different-hue color-difference bar. 





Y component. This distinction is shown in phase, but also in relative voltage I 

n Fig. 4, which should be compared for each color, as seen in Fig. 10. The 
with Fig. 2. paces for white and black have ze) 

The iecessive bar differ in hue }58-me voltage. When the proper Y 
hecause the 3.58-me voltage varie ! voltage is added to these .o8-mc 

hase from one bar to the next. Fig. 5 nals, the full color signal obtains 

hows the variation in hues obtained Fig. 11 shows the Y component which 
from a typical keyed-rainbow type of corresponds to each of these ¢ 
generator. The phases of the principal 
cates and colertiitcmees teens an | Ce wie 

hown in Fig. 6. This is obtained by To deliver an NTS(¢ ignal, the col 
applying the output of the R Y bar generator is adjusted to provide the 
detector to the vertical amplifier and readiusted chrominance alive how! 
the output of the BY detector to in Fig. 6. These require a bit of 
the horizontal amplifier of the scops ful explanation When the readjusted 

Fig. 7 shows the itput from an  chrominance values are used to produce’ Nat 
NTSC color bar generator when a a bar pattern, the output from the J] 

ingle color-difference bar is present generator appears as shown in Fig. 12 a 
in the output. Fig. 8 shows the output (as seen on the screen of a wide-band The 
when a different color-difference bar scope). The complete NTS‘ 
is present. Fig. 9 illustrates the out- nal is based on transmission of 75 ls rt 
put form when the two color-difference saturated colors. A_ 100 saturate 
bars are present simultaneously The color is rarely transmitted, ince it whe t 
only difference between the two color- rarely occurs. Thus, the output from a he I ure 
difference signals is a difference in color bar generator is adjusted to } NTS¢ 
phase, as indicated in Fig. 6. vide a 75% saturated signal. a n wi 

When we proceed from the color- Note that the black level is 10 .877 of it ! B \ 
difference bars, such as R 7.2 Y, below the porch level of the syne pulse to 0.4 f it The 
etc., to the saturated color bars such Green extends up to the : leve é 
as red, green and blue, it is required red, magenta, blue and cyan extend ! ince volta 


that the 3.58-mc signal not only vary into the blacker-than-black region. The \ 





ra eS 


Fig. 9—Outputs of Figs. 7 and 8 pro- Fig. 10—The 3.58-me color components, 
duced simultaneously by generator. Black and white are at zero voltage. 
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highly saturated colors (such as color 


bars), as illustrated in Fig. 13. The 
excursions of the Y signal and wave 
envelopes are shown with respect to 
the black level. When 100 saturated 
colors are transmitted without mod 
ifying the signal in accordance with 


NTSC specifications, overmodulation of 
is much as 79 can occu Sut 
the NTS¢ ignal is used, overmodula- 


tion on 100 sat ] 


when 


urated colors 1S re- 
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Fig. 13—Top, waveforms for bar gen- 
erator providing 100% saturated color 
signals. Bottom, generator waveforms 
provide standard NTSC color signals. 
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Fig. 11—This Y sig- 


nal is added to 3.58- 
me signal for com- 
plete color signal. 
duced to 33°,. In practice, overmodu- 
lation does not actual y occu! ince 


program material rarely reaches sat- 


urations greater than 75 and 75‘ 


of 1.33 100 A 75 aturated 
color transmitted by the NTSC signal 
reaches but does not exceed the white 
level. 

In the NTSC system the Y signal is 


operation 
R Y 


recelve 


normal 
rhe 
14) 


unmodified to 
of monochrome 


and B Y 


permit 
recelvel 
detector (Fig 

drive from the 


bandpass 





the same 

amplifier. Since R Y is reduced to 
87.7 ° of its original value and B by 
to 49.5° to avoid overmodulation at 
the transmitter, the B Y detector is 


out- 


adjusted to develop 1.78 times the 


put of the R — Y detector. The R — Y 























and B Y output then represent 
correct chrominance balance and G Y 
is obtained in correct proportions by 
mixing 0.51(R—Y) with 0.19 
(B-—Y¥). Tae B Y level must first 
be set correctly with re pect to the 
1° M BANDPASS AMPL 
— 

=. — ———e —_ — 
LL why ‘eee. | 
} mm __ 6-9 OTP 
| sini os 
U__ 46-1 T - 5 
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Fig. 14—The detector and matrix lay- 
out for obtaining correct color balance. 
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' en 
Fig. 15—Chrominance and luminance 


signals processed in separate channels. 
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R Y level before the ( } 
is checked. The relat 
chrominance and 


that ay 


more gain is applied 


are made O 





than to the Y sigt In tl 
complete signal | 
as shown in Fig. 15. 

The chrominance ar 
nal are proce ed 
channels, hence the ope } 
of each signal level rt 
trol i set to prov 


and-white picture of 


trast The color-int 

then set to obtain the 

flesh tones, since the 

critical of this aspe 

duction. If any 

present, it is pref 

the distortion to | 

other than flesh tone é I ( 
signal is processed 

cuits, the output 

detector is made pr 

than the output f the I Y 


detector, to restore « 
these circumstance 
then develops a 

with proper color 

ation of the NTS‘ 
the theoretical v 

that the 
advanced proportior 
saturation 


color-inter 


We now proces 
tion of the mec} 
generation. Bear 


bar generator pri 
result as the trar 
pattern from the ¢ \ 


an R Y B b 
obtained by adding 
voltage il 


0.59 green 

age in the Y matrix Y 
is obtained by pa y ti 
phase inverter. R ¥ 

adding the red voltage 


voltage in the R Y 
is obtained by adding 
to the Y 
The output 
and B z 


voltage in 
voltag 





adders are ust 


the output from. the D8 
subcarrier oscillator The 
3.58-me voltage is ther 
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BLUE VOLTAGE 
Fig. 16—Producing color range by key 
ing red, green and blue multivibrators 
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Y voltage in the complete-color-signa 
adder. The output from this adde 


the complete color signal 
This ame general arrangement can 


be used (and often is) in the design 


of color bar generators of the quadra 
ture encoder type. Howeve n the 
color bar generator, the red came 

l replaced by a multivibrator whict 
provides a square-wave wnal; llK¢ 
wise, the blue and green cameras are 


in their turn replaced by 
vibrators. 

We know that 
red, green and blue can produce any 
visible color Fig. 16 shows how th 
red, green and blue multiv 
timed to 


uitable mixtures o 





produce the hues of yellow, 
cyan and magenta, in addition to black 
and white. The square-wave output 
from the red, green and blue multi 


vibrators shown in Fig. 16 are applied 
to the Y matrix and to the R } 
and B Y adder From the Y matrix 
is obtained the luminance signal  @ 
This signal is passed through a_ phase 


inverter to obtain Y for the forma 
tion of the R Y and B Y signals. 


The G Y signal is recovered at the 
receiver from R Y and B Y, hence 
G Y is not formed as such at the 
transmitter (bar generator) Instead 
the green bar is transmitted as 0.59 


in ¥) 0.59(B  Y). The result i 
that the G Y signal phase appear 
as seen in Fig. 6. It might be supposed 
offhand that G Y 
an angle of 45° with respect to 

(RY) and (B--Y), but remem 
ber these are NTSC signals in which 
R Y is 1.78 times B ¥. 

The end result of applying this 
NTSC signal to a properly adjusted 
color receiver is as if the red camera 


would appear at 


(red multivibrator) were connected to 


the red gun in the color picture tube, 


the blue camera to the blue gun, the 
green camera to the green gun. The 
only reason for the seeming complica 
tion of the signal system is to achieve 
compatibility and to compress the color 
signal within the existing black-and- 
white TV channel space. 

The reader will perceive that the 
various chrominance signals depicted 


in Fig. 6 are the resultant of R = 
and B Y voltages and could be gen- 
erated by direct switching of chro- 
minance phases instead of using a 


quadrature encoding process. This 
direct-switching approach leads to im- 
portant simplifications and makes pos- 
sible a more stable instrument for 
service use. END 
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TEST INSTRUMENTS 


EISENHOWER HAILS INVENTOR 


HE magnitude of American cor 
tribution to world-wide bette 
living was illustrated March 16. in 
a letter from President Ejsenhowe} 
to Dr. Lee de Forest he 11! the 
50th anniversary of the ra tube 
Dr. de 


|: 
tion of the grid vacuum tube n 


orest, through h nven 


1906, endowed the world with el 
tronics—the industry which pro- 
vides the most breatht ne co) 
stellation of human c enience 
ever to tem fron 1 ‘ 
covery. 

The fruits of the De Fore 
invention include ich long-accept 
ed wonders as radio and tele ! 
long-distance telephony, 2 
movies, hearing aids, radio therapy 





and radio aids to air n: 





The President’ lette. tated: A) I tne ! pir 
“You must also feel great satisfac off 
tion In remembering your past de ventior 
ades of service and in anticipating radar, | le 
future achievements ! t € t n € 
handiwork has made possible.” The electr 
great scientist, with over 300 pat An 
ents granted to him, is approaching nd vigor, Dr 
his 83d birthday, nl \ ntead Ange 
by the endless panorama of mira at to I re Keen, 
cles born of his genius. youthf 








TRE w E 
WA 
Dear Dr e Fores 
In t 
In this a ersary yea a grea 
I gratulate a s 
5 ier r gress Jet y Rg a 
e a 
a 4 
| & at 8a 
| ades s 
} a a a g rea evements a 
ha “ k has ade possible 
Ma ou € a ore years in w 
4 et 
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TEST INSTRUMENTS 


ANY construct 
some form of variable 
lator. Completion of the in 
strument till 
problem, frequency ca 
technicians do not have an « 
PRESET or standard frequency e f 
ing with Lissajous f re I 


quency 1s not satisfa 


multiples are inconver 
multiples cannot be 
are so low. 
This preset calibrat 
CALIBRATOR = @:* 
Instruments can De 


more quickly and act rate thal 
any dial-set method. ( 
quency is determing f 
Ps sacvecdo es Se epee em ltnbniene eal canon, 
ntt provides check Trequ 2C1eS resistan and capa 
p . , The calibrator is a W 
from /( )() lo 15, MW) Ve les fixed elements as sl} 


circuit in Fig. 1. There 


By 1. QUEEN ; 


EDITORIAL ASSOCIATE 


INPUT FREQ ; 
— \ 
| R2*Ly is re x 


| 


| 
Fig. 1—A basic Wien-bridg 


A 
r é 
_ 


y 






Front panel view e circuit 
of the calibrator. 
A-C and C-D are r t th ( 
twice the value of A—( A1—-B and B—-D 
are resistance—ca] 
tion The bridge 


luces a null at a 
given by the formula 


v4 R¢ 

where R is the ré 
‘2 megohms and C the 
in uf. 

The complete cre 
is shown in Fig. 2. A 
been added to compet 
deviations in the re 
required for balance 
capacitors correspondir 
(in Fig. 1) are fixed 
in pairs to vary the fre I ( 
ing the resistance var 





_ —_—_—_ + 
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Fig. 2—A null type frequency cali- 
Top view of shelf shows switch layout. brator using the Wien-bridge circuit. 
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in steps and changing the capacitar 


ee 
provides a multiplication factor to 
extend the range. 

Four toggle switche elect basi 
frequencies. These are 100, 200, 400 
and 800 cycles in the low (F) range; 
the F x 10 range multiplic by 10 
Ranges are marked 1, 2, 4 and 8 above 
the row of switche In tl case the 
witch between the jack thrown in 
one direction for hundreds and in the 
other for thousands. The instrument 
not limited to these eight frequencie 
however. Actually, 20 frequencies art 
available by flipping one or more 


witche 


In a Wien bridge frequency i ! 











versely proportional to resistances 
When two resistors are connected in 
parallel, the new frequency is the sum 

f the first two. The ame iaw appile 
when tnree or more re tor are 
paralleled. In each case the new fre- 
quency i the ny) f the freque es 
corresponding to individual re to 
The same theory holds when capacitor 
instead of re tors are vitched 

With tie basi frequenclh ted 
DOVE tr calibr itor (se¢ dadliagram) 
can be tuned from 100—-1,500 cycle n 
100’s and from 1,000—15,000 cycles in 
1,000’ For example, if the vitche 
correspondin to 100. 200 ar Q1\( 
cycle re ( ed, the bridge tune 
to 1,100 cycles. 

Resistors R2 and R3 are not criti 
because the mete! cal De 
uC isted for lh e ma be 
l-watt unit ! tor I 1 
be caret | elected Tf e tolerance 
i it lor2 The values listed in the 

hematic are about 0. er than 
the theoretically correct value here 
fore it is better to select resistor 


lightly lower than those called fé 


If a precision bridge is not available, 
use the value listed in the diagran 
Time can be ived by pairing re tor 

two may be connected in series 01 


] 


parallel to l 


give needed values. For 


example 
by checking the resistance of 
39,000-ohm 


22,000-ohm 


10,000 ohms can be obtained 


everal 


units or trying 18,000- and 


resistors in 80.000 


eriles 
from an 82,000 


8.000 


ohms may be obtained 
ohm unit o7 
417,000 ohms in series. 


by connecting and 
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The instrument has two phone jack 


either of which may be used for input 
and the other for output. Headphone 
are plugged into the output jacks; the 
output from an af oscillato plugged 


into the other jack. As the oscillator i 


tuned to the bridge frequency, min im 
ound will be heard Then the pote 
tiometer l adjusted f« t e! 
minimum. 

I found that the ame nt 
held for all frequencies in either rang 


However, there was a slight difference 


between ranges. This indicated a slight 
error in one < } ic] It wa 
corrected by a 0) ft ne 





one of 


The procedure was: 

l. Set potentiomete? for 1 the 
low range. 

2. Switch to some frequs os 
high range. Do not touch the ae 
eter again but add the tr ‘ 
the .002-uf capacitor which minimize 


the sound further 


3. Adjust the trimmer for be 


This bridge tunes out a narrow range 
on either side of the tune Tre le! 


Therefore o 








be entirely eliminated. A distorted 

nal can be only partially tuned out, 
because the harmonics will pass through 
the bridge into the phone n this case 
minimum sound will be heard he 
bridge can be used to measure tor 
tion, reduce high-frequency noise 01 


irable signal 


hit out an unde 








Parts list for preset af calibrator 
2—10,000, 2—20,000, 2—40,000. 2—80,000 
watt, | r 2 (see text resistors 3 I— 
68,000 ohms, | watt, resistors 5.000-oh potent 
eter; 2—.002, 2—.02 uf Ts t 250-uf 
tr capacitor (see text): 2—phone jacks; | 
m x, approximately 3x 4x5 inches with metal 
helf for supporting resistors 4—dpst i—dpdt 
witch 
Although thi bridge ha been de- 


cribed as a rejection filter, it can be 





ised in Wien-bridge type oscillators. 
The preset circuit has important advan 
tages over conventional b ges with 
variable element It eliminates the 
bulky variable capacitor. Also it makes 
quickly available a large number of 


convenient Switch tuning 
is always more accurate than dial tun- 
ing. If desired, the fixed resistors may 
be replaced with potentiometers. END 


fre quencies. 


Bottom view of 
shelf — large 
capacitors may 
be replaced with 
smaller units. 


TEST 
HAZARD on 


INSTRUMENTS 


the BENCH 
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ELECTRONICS in the 


AIR == FORCE 


Long-range Morse code communications. 


y of opine nk t Ip por- 


Uniformed and civilian per- 
sonnel cooperate in operating 
Air Force equipment. 


e'@*%e 


a'ovea 


ce « fo ie 


oe 


ohs> , om ae eyove’ 


“*Yove 


“aTove 
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*:0°ea 
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of 
cians, both 
In gener: 


personnel 
operation 
person el, employe 


WO re 


sults of 


pendence of the 


tronics 


are an € 


program and a 
opportunities for 


uniforme 
il, three 


handle Ai 


and mainte 


Service and employe 


tractors ( 


house, etc.) 


A typical case 


se 


ene 


rant of 


uch a R¢ 


geant who enter¢ 


t ] +) 


elec 


while in uniforn 


pense and event 
operation and mair 
int it digital 
whole United State 
persons who unde 
So when the 
I wen or a 
ac mulate 
cal ilized on |} 
¢ erate the ! 
very attractive 
ve ind thet 
ave Vitn it per 
t] 1 nm +t} 
! me in addi I 
Anotl type 
t ike } 
contract wit 
per rn ome I 
handled by ¢ f 
that case the ( 
appear but the i 
be done and the p 
experienced hand 
of people resign fron 


oO 


(if 
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a priva 
the ind 


a higher sa 


Stability 


remain in the same 


te comp 
ividual 
lary. 
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se arrangements.. An electronics 
omposed of uniformed airmen 
would be unstable because indi- 
ls reach the end of their term of 
and are discharged. The Air 
cannot reap the full benefit of 
training except by rehiring them 
lians. This is usually done in- 
, as explained, through the Civil 

e or through private contractor 
\ Civil Service statf provides stabil- 
since a substantial percentage of 
personnel prefers to remain with 
work for a long period of years for 
sake of the pension at the end. But 
Service regulations are legally 
Employes of a private contractor 
ve used more flexibly. The triplex 
rvanization, therefore, combines mil- 
iry discipline, relative permanence 
ind adaptability—and it offers a triple 
f fo anyone interested n 


tronics work for the Air 


Training and advancement 

who choose to enlist in the Air 

can obtain very sound prelim- 
instruction in the Air Technical 
Command Schools at Scott 

oO! Keesler Field, Miss. The 

takes 6 months. Graduates 

with the rating Airman Third 


Technician chang- 
ing “bottle” in a 
5-kw high-fre- 
quency transmitter. 


Instructor explains 
electronic equipment. 
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Class (equivalent to Pfe in the Army). 
Then they specialize in definite types 
of electronic equipment. They obtain 
further instruction either on the job 
or through additional courses at the 
Air Technical Training Command 
Schools. They can also obtain corre- 
spondence courses in electronics from 
the Air University. 

Advancement in pay and status up 
to and including the rating of master 
sergeant depends on the individual’s 
ability and interest. During his first 
{ months in service the airman is paid 
$83.20 per month plus maintenance, 
quarters, uniform allowances, allow- 
ances for dependents if any, the priv- 
ilege of buying standard merchandise 
at reduced prices through the Post 
Exchange and other GI benefits. The 
pay of a master sergeant is $206.39 
per month plus the same allowances, 
privileges and benefits. If, after his 
discharge, he wants to work for the 
Air Force as a member of the U. S. 
Civil Service or as employe of a private 
contractor, he may find himself assigned 
to do the work of a commissioned officer 
but with civilian pay and status. 

Civil Service personnel u by the 
Air Force may have been uniformed 
airmen. As a rule such personnel are 


in the GS (general service) category 
] 


and classified from GS-5 to GS-11 or 
higher. The GS-5 classification corre- 
sponds more or less to a general elec- 
tronics technician or “engineering aid” 
with a salary beginning at $3,410 a 
year and advancing automatically to 
$4,160 after 7 years—but much more 
rapidly if the incumbent takes and 
passes promotion examinations. An elec- 
tronics technician who rates GS-7 is 
exceptionally qualified and more or less 
a “junior engineer.”” The 1953-54 GS-7 
salary range was $4,200 to $4,955 per 
year. Ratings from GS-9 and up re- 
quire engineering training and qualifi- 
cations. 
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V-7A VACUUM TUBE VOLTMETER: Easily the world’s largest WA-P2 HIGH FIDELITY PREAMPLIFIER: This is the world’s larg- 
selling VTVM. Features peak-to-peak scales—etched metal est selling hi fi preamplifier kit. Features « plete equal- 
circuit board—1 precision resistors—full wave rectifier and ization, 5 separate switch-selected input vit individual 
AC input circuit—reads rms and peak-to-peak AC, DC, and pre-set level controls, beautiful modern nee, high- 
ohms quality components 
O-10 LABORATORY TYPE OSCILLOSCOPE: The world’s largest HIGH FIDELITY AMPLIFIERS: Five Heathkit Models to choose 
elling oscilloscope kit, and the most successful oscilloscope from at prices ranging from $16.95 to $59.75. Power output 
in history. Designed especially for color and black-and- range from 7 to 25 watt 
white TV service work. Its 5 megacycle bandwidth and new 
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cuit board construction. ham radio field today. 
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Performance. 
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wie $4950! =: $2950 
hpg. Wt. 21 Le r GPI1 ( 


A Subsidiary 
HEATH COMPANY ee BENTON HARBOR 20, MICHIGAN 


of Daystrom, In 
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cia iis ae se ‘ - eomiiteees 


JUNE, F299 


fill your test requirements 


WITH HEATHKITS 


DESIGNED FOR YOU 


equipment is designed for 








Heath 
the in con- 
Besides being functional, Heathkits rep- 
resent the very latest in modern physical appear- 
ance, and incorporate all the latest circuit design 
features for comprehensive test coverage. 


Company test 
maximum 
ventence 


Oo Staithec ETCHED CIRCUIT 
“ue WOLTMETER KIT 


TUBE 
Besides measuring AC (rms), DC and resistance, 
modern-design V-7A incorporates peak-to-peak 
FM and television servicin 
and DC voltage ranges ar 


the 
meas- 
urement for g 

AC (rms) re 1.5, 5, 15, 50, 150, 
900, and 1500. Peak-to-peak AC voltage ranges are 4, 14, 
40, 140, 400, 1400, and 4000. Ohmmeter ranges are X1, X10, 
X100, X1000, X10K, X100K, and X1 megohm. Also a db 
scale is provided. A polarity reversing switch provided 
for DC measuren operation within 
I a 200 pa meter 





ent and zer 
nel controls. Employs 


» center 


inge of front } 





for indication 


Input impedance is 11 megohms. 
Etched metal, pre-wired circuit 
board for fast, easy assembly and re- MODEL V-7A 
liable operation is 50 thicker for $2450 
more rugged physical construction. 1 e 
precision resistors for utmost accuracy Shpg. Wt. 7 Lbs 


Stuaddhie 20,000 OHMS VOLT 
MULTIMETER KIT 


The MM- 1 is a portable instrument for 
for field testing, or 
Combines 


outside servicing, 
for quick portability in the service 
attractive physical appearance with 
functional design. 20,000 ohms/v. DC, and 5000 ohms/v. 
AC. AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500, 
1500 and 5000 volts. Direct current ranges are 0-150 pa., 
15 ma., 150 ma and 15 amperes. Resistance ranges 
are X1, X100, X10,000 providing center scale readings of 
15, 1500 and 150,000 ohms. DB 10 db to 
1.65 db 

Features a 412” 50 pia. meter Pro- 
vides polarity reversal on DC measure- 
ments. 1° precision resistors 
circuits. Not 


shop 


900 ma 


ranges cover 


MODEL MM-1 


$2950 


Shpg. Wt. 6 Lbs 


used in 
multiplier affected by 


RF fields 


A Subsidiary 
of Daystrom, Inc. 


HEATH COMPANY 


JUNE, 1956 








© 
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The Model M-1 mea 





Studthie excued circutt 
RF PROBE KIT 


The Heathkit RF Probe é 

1l megohm VTVM w ‘ I NO. 309-C 
ire ent Ip to 2 \ vit 4 50 
4 4 t taDllity ‘ wr 


SHiewitthie ETCHED CIRCUIT 
PEAK-TO-PEAK PROBE KIT 


eaa pe 


N 


any 11 megohm VTVM 
, etched circuit f tabi NO 338-C 
lo Readings made 
VTVM scales, fro: K $550 
rom Kn ° 


required for Heathkit M 


Steidthie 0,000 vot vc 
HIGH VOLTAGE PROBE KIT 
For TV service w i ea 
urement of high D¢ tage Pre 
multiplier resist ted NO. 336 


tic probe. M iltiy $450 


he ranges ff Heathkit 11 


VTVM 
icadthie 
HANDITESTER KIT 
res AC or Dt 


30 
300, 1000, and 5000 volts. Me u “10 
ma. and (0-100 ma. P ide yt f S000 
(30 ohm cerfter scale id } hms 
center scale). Feature 100 pia é vity of 
1000 ohms/volt. Bex € f it i very 
handy portable instrument that y coat 
pocket, tool box, glove compartm«e irawer 


M 


ice shop when the n 
e in use, 


ar 


or 


akes a fine standby unit in the 


or is ideal f 


An unu 


$1450 


beginner 


BENTON HARBOR 20, MICHIGAN 
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TV ALIGNMENT 


GENERATOR 
KIT 













HEATH 
COMPANY 







The Model TS-4 features a controllable 
inductor for all-electronic sweep, improved 
oscillator and automatic gain circuitry, 
high RF output, center sweep operation, 
and improved linearity. It sets a new high 
standard for sweep generator operation, 
and is absolutely essential for the up-to 
date service shop doing FM, black-and- 
white TV, and color TV work 

Voltage regulation and effective AGC 
action insure flat output over a wide fre- 
quency range. Electronic sweep insures 
complete absence of mechanical vibration 
Sweep deviation controllable from 0 up to 
40 Mc, depending upon base frequency. Effective two-way blank 

Fundamental output from 3.6 Mc to 220 Mc in 4 bands. C 





provides markers at 4.5 Mec and multiples thereof. Crystal MODEL TS 


included with kit. Variable marker covers from 19 Mc to $4 50 
° 


60 Me on fundamentals, and up to 180 Mc on harmonics 
Provision for external marker 


44> Hieiditehit \\NEARITY PATTERN 
GENERATOR KIT 


The new-design Model LP-1 produces vertical or hor 
terns, a cross-hatch pattern, or white dots on the s 
set under test. No internal connections required. S; 
attached to the TV antenna terminals. Instant selecti 
desired for adjustment of vertical and horizontal linear 
aspect ratio, and focus. Dot pattern presentation is a 
convergence adjustments on color TV sets 


luces vertical 


4 to 7 horizontal bars 


cal Hteaththie \ ABORATORY 
GENERATOR KIT 


The Heathkit Model LG-1 Laboratory Generator 
signal source for applications where metered perf 

It covers from 100 Ke to 30 Me on fundamentals 
lation is at 400 cycles, and modulation is variabl 
output from 100,000 jv. to 1 piv. 200 pa. meter read 
in microvolts, or percentage of modulation. Fixed 


Extended operating range covers all television char “ 50 
nels from 2 to 13. Prod 5s 6 to 12 bar $22 . 


output attenuation provided MODEL 


] ] 
It 


Features 


if 


ve re regulation, and double copper plated 3950 
shielding for stability. Provision for external modula $ + 


tion. Coaxial output cable (50 ohms). 


ee Steiitthil CATHODE RAY 
TUBE CHECKER KIT 


This new-design instrument holds the key to rapid 
picture tube testing, either in the set, on the work-benct 


carton, Tests for shorts, leakage, and emission. Feat S} 
graph test (a spot of light on the screen) to indicate whether t} 
is capable of functioning. 

The Model CC-1 tests all electromagnetic deflection ture 
normally encountered in television servicing. Suppli é 
voltages to the tube under test, and indicates the condit f th 
on a large “GOOD-BAD” scale. Features spring loaded MODEL ¢ 


test switches for operator protection 
switche $2250 


is housed in an attractive portable case 
and is light in weight — ideal for outside service ca 


© Strath DIRECT READING 
CAPACITY METER KIT 


Not only is this instrument popular in the service sl 


found extensive application in industrial situation Id f 

control work, production line checking, or for matcl 
Features direct reading linear scales from 100 mmf t 

scale. Necessary only to connect a capacitor of 

the insulated binding posts select the correct rar M 

and read the meter. The CM-1 is not susceptible t 4 

hand capacity, and has a residual capacity of less tl 


1 mmf, 


2950 


4 sussiorary OF Davstaom inc BENTON HARBOR 20, MICHIGAN 








This is one of the biggest signal generator bar- 
gains available today. The tried and proven 
Model SG-8 offers all of the outstanding fea- 


tures required for a basic service instrument 
High quality components and outstanding per- 
formance 
The SG-8 covers 160 Ke to 110 Me on funda- 


mentals in 5 bands, and calibrated harmonic 


extend its usefulness up to 220 Mc. The output 
signal is modulated at 400 cps, and the RF 
output is in excess of 100,000 uv i- 


. Output cor 


MODEL S$G-8 $1950 trolled by both a continuously variable and a 

Sheg. Wt. 8 Lbs. e fixed step attenuator. Also, audio output may KIT 
be obtained for amplifier testing. Don’t let the 

low price deceive you. This is a professional type service instrument t 

the signal source requirements in the service lab. 


Q Kchec ... \MPEDANCE BRIDGE KIT 


The IB-2 features built-in adjustable phase shift oscillator and amplifier 
ind has panel provisions for external generator. Measures resistance, capaci- 
tance, inductance, dissipation factors of condensers, and storage factor of 
inductance. 

D, Q, and DQ functions combined in one control. %% resistors and 
ilver-mica capacitors especially selected for this instru- MODEL 18-2 
1ent. A 100-0-100 microammeter provides null indications. 

“wo-section CRL dial provides 10 separate “units” with an 93959 
accuracy of .5%. Fractions of units read on variable control. Shpg. Wt 


Q Kaci “Q” METER KIT 


The Heathkit Model QM-1 will measure the Q of inductances and the RF 
esistance and distributed capacity of coils. Employs a 4%” 50 microampers 
meter for direct indication. Will test at frequencies of 150 Ke to 18 Mc in 4 
anges. Measures capacity from 40 mmf to 450 mmf within + 3 mmf. Indis- 
pensible for coil winding and determining unknown condenser values 
wrthwhile addition to your laboratory at an outstandingly MODEL OM.1 
»w price. Useful for checking wave traps, chokes, peaking 


‘ ils, ete. Laboratory facilities are now available to the ——_ 


service shop and home lab Shpg. Wt. 14 


&} Hhidithie 6-12 voir 
BATTERY ELIMINATOR KIT 


This modern battery eliminator will supply 6 or 12 volt output for ordinary 
i1utomobile radios as well as 12 volts for the new models in the latest model 
cars. Output voltage is variable from 0-8 volts DC, or 0-16 volts DC. Will 
eliver up to 15 amperes at 6 volts, or up to 7 amperes at 12 volts. Tu 
10 000 microfarad filter capacitors insure smooth DC output MODEL BE-4 
Two panel meters monitor output voltage and current. Will 


jouble as a battery charger. Definitely required for auto- $315 


mobile radio service work. Shpg. Wt. 17 


QO HKcthhio OECADE RESISTANCE KIT 


Twenty 1% precision resistors provide resistance from 1 to 


n 
i 


jeri 


MODEL DR-} 
99.999 ohms in 1 ohm —" Indispensible around service s 50 
yp laboratory, ham shack, or home workshop. Well worth 19 “ 


e extremely low Heathkit price. Shoe 


5) Hhuithice NABRATOR TESTER KIT 


Tests vibrators for proper starting and indicates the quality of the « 
. -BAD” scale he rru 
na large “GOOD BAD” cale. Checks both interrupter MODEL VT-1 
nd self-rectifier types in 5 different sockets. Operates from $ 50 
inv battery eliminator delivering variable voltage from 4 14 = 
5 volts DC at 4 amps. Ideal companion to the Model BE-4. Shpg 6 lt 


Ps 


Se 8 8 


QO Keith DECADE CONDENSER KIT 


Provides capacity 
1} precision silver-mica condensers used High quality MODEL DC-1 
ceramic switches for reduced leakage. Polished birch cab- $ 50 
inet. Extremely valuable in all electronic activity. 16 
Shpg. Wt. 3 Lbs. 


COMPANY 


A SUBSIDIARY OF DAYSTROM INC. 


BENTON HARBOR 20, MICHIGAN * 


JUNE, 1956 











The Heathkit Model TC-2 is an emission type tube teste 

sents a tremendou iving over the price of a comparable 

other source. At only $29.50, you can have a tube tester of 
you are an expe ent or only do part time service \ 
— 


popular wit! ervicemen, it uses a 4 meter with 3-col 

simple “GOOD-BAD” indications that the customer can und 

‘ tubes cor nly encountered in radio and TV service w 
CHECKER n 3-positi eve witches for “open” or “short” test I 

ne n Dulb indicate i ent continuity or short between t 

sine adjust cont é The roll chart is illuminated 
KIT Sockets pr é f } f nd 7-pin, octal, and loct 

tubes, 7 and 9 ture tube and the 5 pin Hytror MODEL TC-2 
tubes. Blank ed for future xcket addition. Test 
tubes for ope: i t nd for quality on the basi f $2950 
tot -mission. 14 Tere f ent voltage val provided rH 





2 Hhadshice PORTABLE TUBE CHECKER KIT 


The Model T¢ I to the Model TC-2 « 








© Hhiaishic IN PICTURE TUBE TEST ADAPTER 


ect 


Q Kidithét 
CONDENSER CHECKER KIT 


( 





Ww 


24a RO 
— & 
> 








. i 

i 4 nts it 

| ¥ c ly 

' . * . 

1 ; q oprir 

| 1 hms. Her 

. # sos safety of om 2a ae 

accurate instr t 


a5 Ahidtthic N\SUALAURAL 
—_ eaeeneaie KIT 


ri 


ignal 


incorporates a noise locater circuit for DC noise checks 
brated wattmet« 3 watts). Panel terminals provided 
for “patching” output transformer or speaker into external MODE 


circuit for test purpose Designed especially for the radio 
be iz A Y 4 and TV serviceman. Cabinet size: 912” wide x 6%” high x 5 $2350 
deep. A real test equipment bargain 
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Jsed with a sine wave generator, the Model 
HD-1 will check the harmonic distortion out- 
put of audio amplifiers under a variety of 


conditions. Reads distortion directly on the 
meter as a percentage of the input signal. 
20 20,000 High 


Operates between and cps. 


impedance VTVM circuit for initial reference 
settings and final distortion readings. Ranges 
are 0-1, 3, 10, and 30 volts full scale. 1% pre- 

3, 


MODEL HD-1 cision resistors. Distortion scales are 0-1, 


10, 30 and 100% full scale. Requires only 3 
Shpg. Wt. 13 Lbs $4950 volt input for distortion test. ME 1 tk 4 y 


aa Htiddhice AUDIO ANALYZER KIT 


This instrument consists of an audio wattmeter, an AC VTVM, and a 
complete IM analyzer, all in one compact unit 

Use the VTVM to measure noise, frequency response, output gain, power 
supply, ripple, etc. Use the wattmeter for measurement of power output 
Internal loads provided for 4, 8, 16, or 600 ohms. VTVM also calibrated for 
DBM units. High or low impedance IM measurements made MODEL AA-1 
with built-in 6KC and 60 cps generators. VTVM ranges are 


01, to 300 volts in 10 steps. Wattmeter ranges are .15 mw $5950 


to 150 w. in 7 steps. IM scales are 1 to 100% in 5 steps. Shpg. Wt. 13 Lbs 


Jtidshice AUDIO GENERATOR KIT 


This new Heathkit Model features step-tuning from 10 cps to 100 Ke with 
three rotary switches that provide two significant figures and multiplier. 


Less than .1% distortion. Frequency accurate to within + 5%. 

Output monitored on a large 414” meter that reads voltage or db. Both 
variable and step-type attenuation provided. Meter reads zero-to-maximum 
at each attenuator position. Output ranges (and therefore - 

; E e « ~ M EL AG-9 
meter ranges) are 0-.003, .01, .03, .1, .3, 1, 3, 10 volts. Step- 


tuning provides rapid positive selection of the desired fre- $3450 


quency, and allows accurate return to any given frequency. Shpg. Wt. 8 Lbs 


Ptah’ AUDIO OSCILLATOR KIT 


(SINE WAVE — SQUARE WAVE) 


The Model AO-1 features sine wave or square wave coverage from 20-20,000 
cps in 3 ranges. It is an instrument specifically designed to completely 
fulfill the needs of the serviceman and high fidelity enthusiast. Offers high 
level output across the entire frequency range, low distortion and low 
impedance output. Features a thermistor in the second amplifier stage to 


maintain essentially flat output through the entire fre- 
’ ally at outy oO t ntire fre MODEL AO-1 
quency range. Produces an excellent sine wave for audio 


testing, or will produce good, clean, square waves with a $2450 


e . a 
rise time of only 2 microseconds Shpg. Wt. 10 Lbs 


Stadthie RESISTANCE 
SUBSTITUTION BOX KIT... 


Provides switch selection of 36 RTMA 1 watt standard 1% 


MODEL RS-1 


resistors ranging from 15 ohms to 10 megohms. Numerous 50 
applications in radio and TV work, and essential in the $5 

e 
developmental laboratory Shpg. Wt. 2 Lbs 


StuadthiEe AC VACUUM TUBE 
VOLTMETER KIT... 


The Heathkit AC VTVM features high impedance, wide frequency range, 
very high sensitivity, and extremely wide voltage range. Will accurately 
measure a voltage as small as 1 mv. at high impedance. Excellent for 
sensitive AC measurements required by laboratories, audio enthusiasts and 


| 


experimenters. F requency response is substantially flat from MODEL AV-2 
10 cps to 50 Ke. Ranges are .01, .03, .1, 3, 1, 3, 10, 30, 100, 


and 300 v. RMS. Total db range —52 to + 52 db. Input $2950 


impedance 1 megohm at 1 Ke Shpg. Wt. 5 Lbs 


Stith CONDENSER 
SUBSTITUTION BOX KIT... 


Very popular companion to Heathkit RS-1. Individual selec- MODEL CS-1 
tion of 18 RTMA standard condenser values from .0001 mfd $550 


to .22 mfd. Includes 18” flexible leads with alligator clips. 


e 
Shpg. Wt. 2 Lbs 


COMPANY 
BENTON HARBOR 20, MICHIGAN « A SUBSIDIARY OF DAYSTROM INC 
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DOLLAR VALUE: You 
Heathkit dollar hecause 


the kit instead of payur 





4 F 
i/so, the middleman’s margir 
d when vou deal « ct 


iver 


. 


wm 
Ww 
€ 
e 
g 


es | 


i 
Q Kcshhil 0Xx-100 PHONE 2 : @ Hhuaithi’ NEO KIT 
CW TRANSMITTER KIT =f The Mosel VF-1 covers 160-80-40-2 
' Vi hree ba tc oscillator trequencis % 
The reception given this amateur transmitter has bes n t se ‘ RE te on Fundamental . 
tremendou Reports from radio amateurs using the DX-100 i pre=¢ 2 1 | sca Cat 
re entl tic In praising its performance and the high Line StS ss 
qualit f the components used in its assembly. Actual i > areas p : 
eect the careful design thet wi - n the Heathkit Model AT-1 seiko 
The DX-10( r ¢ It-in VFO lula i ' = Hae. : "Meas Se pe :3 $1950 
e! ’ ¢ letely bandswit g tor pl e f W.x7”D - 
cw 40, 20, 15, 11, and 10 meters. All § 
f . nis act ’ l ° 
, ; t diselitiel diameburebeds snaaoam: ; €) Stewditthil CW AMATEUR 
E u une pleasure to : TRANSMITTER KIT 
F f l ig irallel 614¢ 
1 el AT-1 n ide novice t 
' } le and 121 : . 
( A ne t n VFO Tt i « ‘ te i ne t 
\ h Features five i CV ( pie 
rK interst r 1 ll 
t n tage 1 ri I 
ensive eldins } ! 
c filtere ,) lock t FO. ( 
( € t n exce} f 
rK itpu rf 
e load. II VF¢ i I : : t : 
] cket i i 1. ‘ RAC 2 ~ =e M E : 
ng 216 gauge copper- or. Opereten ap | $2950 
rr C ic ee : © 
Val a t ‘ a eae 
€ ir € ( r a e 
F heen, & ~<a Hheiditthil.. . 
: | | ANTENNA COUPLER KIT 
i dynamic i il mk 
| | ¢ range f r ed inte $ eM el AC-1 will ; er] matct 
gence. Plenty of audio power reserve MODEL DX-100 
Measures 207%” W. x 1334” H. x 16” D : 3 36 0 TVI 
Sche ti liagram and complete 518950 | ‘ / 
technical specification n request Shpg. Wt. 120 Lbs t a ee RF : MODEL At 
copper plated ch ind } 
i Motor Freight niess Otherwise Specified i tv cor iy need Ide il for IS¢ Vit $] 450 
Deposit Required on C.O.D. Order ¢ it AT-1 Transmitter Z 
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MODERN DESIGN: You can be sure of 
getting all the latest and most desirable 
design features when you buy Heathkits 
Advanced-design is a minimum standard 
Heathkit models. 


jor neu 








O SPiidithie ~ COMMUNICATIONS-TYPE 
au. BAND RECEIVER KIT 


The new Model AR-3 features improved IF and RF 
performance, along with better image rejection on all 
bands. Completely new chassis layout for 
embly, even for the beginner 

Covers 550 Ke to 30 Mc in four bands. Provides sharp 
and good over the entire 
Features a transformer-type power supply—electrical 
bandspread—separate RF and AF gain controls—antenna 
trimmer—noise limiter-AGC—BFO—headphone jacks 
5!2” PM speaker and illuminated tun- 
ing dial 
CABINET: Fabric covered cabinet with 
aluminum panel as shown. Part No. 91- 
15, shipping weight 5 lbs. $4.50. 


(2) Stith 
"Q” MULTIPLIER KIT 


Here is the Heathkit Q Multiplier you hams have been 
asking for. A tremendous help on the phone and CW 
bands when the QRM is heavy. Provides an effective 
Q of approximately 4,000 for extremely sharp “peak” 
or “null.” Use it to “peak” the desired signal or to 
“null” an undesired signal, or heterodyne. Tunes to any 
signal within the IF band-pass of your receiver. Also 
provides “broad peak” for conditions where extreme 
selectivity is not required. 

Operates with any receiver having an IF frequency 
between 450 and 460 Kc. Will not function with AC-DC 
type receivers. Requires 6.3 volts AC at 300 ma. and 150 
to 250 VDC at 2 ma. Derives operating power from 
your receiver. Uses a 12AX7 tube, and special High-Q 
shielded coils. Simple to connect with 
the cable and plugs supplied. Measures 
only 4-11/16”H.x734”W.x44"D. A really 
valuable addition to the receiving 
equipment in your ham shack. 


easier as- 


tuning sensitivity range 


MODEL AR-3 


$2795 
Shpg. Wt. 12 Lbs 


Less Cabinet 


MODEL OF-! 
$995 


Shpg. Wt. 3 Lbs 


HEATH COMPANY 


JUNE, 1956 


A Subsidiary 
of Daystrom, Inc. 









&) StiithtE NIAR\ABLE VOLTAGE 
REGULATED POWER SUPPY KIT 


Provides well filtered D¢ 

volts at no load and reg te y ul 

10 ma 450 VDC, and up to 1301 Voltage 
current monitored on front pane ; if 6.3 
VAC at 4A. for filament. Fi ent nB 
and both isolated from grou Ir the han 
shack for supplying ope: eT 
experimental circuits. Use ; 
search and development 


temporary power s 


upply 


$3550 


sign requirements for 


Htciaithie ANTENNA 
IMPEDANCE METER KIT 


Use in conjunction with a 


i antenna 
impedance, line matching ijustme 


mobile 
antennas, etc. Will double as a phone 
: ‘ ‘ ‘ 1A MODEL AM-1 
or relative field strength i i j 


meter employed. Covers the range fr 
An 


amateur. 


ohms instrument of many 


$145 


b 


@O Yéczéc GRID DIP METER KIT 


This is an extremely valuable tool f ng literally 
hundreds of jobs on all type f eq vering from 
2 Mc to 250 Mc, the GD-1B is com; be operated 


with one hand. Uses a 500 pia. meter 
MODEL GD-18 


cation, with a sensitivity cont: 

phone jack. Includes prewound ¢ $1950 
Indispensable instrument for hams, ¢ . 
or servicemen. hog. Wr. 4 Ibs 
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PROVIDE THE 
“CONSTRUCTIVE” 
APPROACH TO 


HIGH-FIDELITY 






























COMPANY 
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EASY TO BUILD: 


—_— 
» 


complete and 


structions 


Steadthic KOVANCED-DESIGN 


HIGH 
FIDELITY 


The 25 Watt Model W-5 is one of the most outstanding 

available today—at any Incorporates the very la 

achieve true “presence the super-critical listener 
Features 

handle power peaks up to 

frequency oscillation 

balance between 


price 


tor 


output tubes 


Features improved 


tions supplied with 
detailed 
assemble the kits without difficulty. Pl 
of pictorial diagrams and step-! 
Information on 

codes, soldering, use 
yourself with confidence! 


The assei 
Heat! 


that 


of tools, et B 


AMPLIFIER KIT 


high fide] 


test ae 


a new-design Peerless output transformer, and KT66 
42 watts. The unique “tweeter- 
A new type balancing circuit resul 


Saver 


ts in cl 





phase hift 


and frequency response, with reduced IM and harmonic distortion. ¢ 


harmonizes with the Heathkit WA-P2 Preamplifier and 
Frequency response—within 


distortion only 1 at 25 watts, 20-20,000 cps 


the FM 


1 db from 5 cps to 160 Ke at 1 
IM distortion only 


using 60 and 3,000 cps. Output impedance 4, 8, or 16 ohms. Hun 


below rated output. Uses two KT66’'s and 
KIT COMBINATIONS 
W-5M Amplifier Kit: Consists of main amplifier and 


power supply, all on one chassis. Complete with all neces- 


two 124.UT's, 


sary parts, tubes, and comprehensive manual. Shpg. Wt 
31 lbs. Express only 

W-5 Combination Amplifier Kit: Consists of W-5M 
Amplifier Kit listed above plus Heathkit Model WA-P2 
Preamplifier Kit. Complete with all necessary parts, 
tubes, and construction manuals. Shpg. Wt. 38 lbs. Ex- 
press only 


HIGH 
FIDELITY 


Th . ] } ] 








a 5R4GY 


59” 
‘79° 


Abaitthit DUAL-CHASSIS WILLIAMSON TYPE 
AMPLIFIER KIT 


This is a very popula gh fidelity amplifier kit that feature 
constructi The ysical dimensions offer an addit 
flexibility in in yr tures the famous Acrosound TO 
output transformer, and |} a frequency response within ] 
150 Ke at 1 watt. Harmonic distortion only 1% at 21 watts. IM 
watts only 1.3 it 60 a 3,000 cps. Rated power output is 20 
pedance 4, 8, or 16 ohms. Hum and noise—88 db below 20 watt 
two 5881's, and a 5V4G. 


KIT COMBINATIONS 

W-3M: Consists of n nplifier and power 
eparate chassi struc n. Includes all tubes and com- 
ponents necessary for assembly. Shpg. Wt. 29 lbs., Express 
only 

W-3 onsists of W-3M Kit listed above plus Heathkit 
Model WA-P2 Preamplifier described on opposite page. 
Shpg. Wt. 37 lbs., Express only 


supply for 





‘497° 
°69” 


Htcadthie SINGLE-CHASSIS WILLIAMSON TYPE 


HIGH 
FIDELITY 


AMPLIFIER KIT 


This is the lowest priced Williamson type amplifier ever offered 
yet it retains all the usual features of the Williamson type circuit 


bined on chassis, and 
output transformer quency response—within 
at 1 watt. Harmonic distortion only 1.5 at 20 watts 
put, 2.7% at 60 and 3,000 cps. Rated power output is 20 w 
4, 8, or 16 ohms. Hum and noise—95 db below 
, and one 5V4G 

Instructions are 
by a beginner in electron 
KIT COMBINATIONS 
W-4AM: Consists of main an 
single chass 
ponents nece 
only. 
W-4A: Consists of W 
Model WA-P2 Prea 
Shpg. Wt. 35 lbs. Expre 


and power supply c one uses 





so complet 


plifier and power supply for 
udes all tubes and com- 
Shpg. Wt. 28 lbs. Express 


construct 


ary fora 





M Kit listed above plus Heathkit 
lifier described ite page. 
only 






on Oppo 


A SUBSIDIARY OF DAYSTROM INC > B E N vi 1@) N H A R BO R 20, 


20 watts. 


a new-de ( 


1 db from 10 
IM distortior é 
atts. Out; é 


Use 


that the kit may be assembled 


‘39° 
°*59° 


MICHIGAN 
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ATTRACTIVELY STYLED: Heathkit : 
high fidelity instruments are not only func- THE VERY BEST 


tional, but are most attractive in physical 


[fA Ai) 
design. Such units as the preamplifier and f \e * 4 IN AUDIO WITH 


the W-5 main amplifier are designed for 


beauty as well as performance. They blend = | : “BUILD-IT-YOURSELF” 


with any room decor and are the kind of in- 


struments you will be proud to own 


&) Hteiddhie 4\GH FIDELITY 
PREAMPLIFIER KIT 


This outstanding preamplifier is designed specifically for use with the 
Heathkit Williamson type amplifiers. It completely fulfills the requirements 
for remote control, compensation and preamplification, and exceeds even 
the most rigorous specifications for high fidelity performance. 


Features five separate switch-selected input channels (2 low level and 
3 high level), each with its own input control. Full record equalization 
with four-position turnover control and four-position rolloff control 


Output jack for tape recorder — separate bass control with 18 db boost 
and 12 db cut at 50 cps treble control offering 15 db boost and 20 db cut 
at 15,000 eps special hum control to insure minimum hum level — and 
many other desirable features. Overall frequency response (with controls 
set to “flat” position) is within 1 db from 25 eps to 30,000 cps. Will do justice 
to the finest available program sources. Beautiful satin-gold fiinish 


Power requirements from the Heathkit Williamson type ORES WOR 
high fidelity amplifier — 6.3 VAC at 1 amp., and 300 VDC at $1975 
10 Ma. Uses two 12AX7 nd one 12AU7 Shpg. Wt. 7 Lbs 


(2) Hheudthil 20-WATT HIGH FIDELITY 


AMPLIFIER KIT 


This Heathkit Model offers you the least expensive route to high fidelity 
performance. Frequency response i 1 db from 20-20,000 cps. Features 
full 20 watt output using push-pull 6L6’s, and incorporates separate bass 
and treble tone controls. Preamplifier and main amplifier are built on the 
ame chassis. Four switch-selected compensated inputs and separate bass 
and treble tone controls provide all necessary functions at minimum in- 
vestment. Features miniature tube types for low hum and noise 


Uses 12AX7, two 12AU7's, two 6L6G’s and a 5V4G. A most interesting 
“build-it-yourself” project, and an excellent hi-fi amplifier 


for home use. Well suited, also, for public address applica- MODEL A-98 
tions because of its high power output and high quality $3550 


audio reproduction. Another Heathkit “best-buy” for you! Shpg. wt. 23 Lbs. 


&) Steadthil 7-Watt 
AMPLIFIER KIT 


The redesigned Model A-7D features a new type output transformer for 
tapped screen operation, and provides improved sensitivity, reduced distor- 
tion, and increased power output 


The full 7-watt output of the Model A-7D is more than adequate for nor- 
mal home installations. Frequency characteristics are 115 db from 20 to 
20,000 cps. Potted output and power transformers employed. Push-pull 
output — detailed construction manual — top quality parts 

high quality audio without great expense. Output trans- MOOSE A-7D 


former tapped at 4, 8, and 16 ohms. Bass and treble tone $1695 
. 


controls provided on the front chassis apron Shpg. Wt. 10 Lbs 


Model A-7E: Provides a preamplifier stage with two switch-selected 
inputs and RIAA compensation for variable reluctance or low level 


cartridges. Preamplifier built on same chassis as main amplifier. Model bd ‘ A T ia 
A-7E. Shipping weight 10 lbs. $18.50 


COMPANY 
BENTON HARBOR 20, MICHIGAN a A SUBSIDIARY, OF DAYSTROM INC 
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HEATHKIT HIGH-FIDELITY 


we =FM TUNER xi: 


Features 


Brand Ne Ww, Modern I M Circuut Using I test T 
Miniature Tubes. 
Low-Noise Cascode RF Stage—Two IF’s—Rat Det 
—Stage of Audio, 





v 


MODEL FM-3 p Extremely Good Sensitivity and Band-Pass for Outst 
ing Performance. 
7 ibs. $2450 p> Strikingly Attractive Satin-Gold Finish to Match Heat 
7 Ibs © kit Model WA-P2 Preamplifier 
(with cabinet > Compact Physical Dimensions for Most Pleasing Ap| 


ince 1 Increased C t Efficie 
ance and Increasec ircuit Efficiency 
The new Heathkit Model FM-3 features tremendous circuit =— ‘ jiciene 








improvements and brand new physical design. Sensitivity is 
better than 10 uv. for 20 db of quieting, and it employs a 
completely modern tube line-up for high gain and stable HEATHKIT BROADCAST-BAND RECEIVER KIT 
yperation. Incorporates its own power supply, and has pro- : 
3 “ ; I 1 your own radio receiver with con 
vision for low-level or high-level output at low impedance fidence, even if you are a beginner. Com 
The attractive Model FM-3 matches the WA-P2 Pre- plete tructions supplied 
amplifier in color, styling, and physical size Features transformer-type power sup 
. - ply. high-gain miniature tubes, built-in 
Incorporates automatic gain control, a highly stabilized antenna speaker, and planetary 
ll . sit. ] : P 7 tuning from 550 Ke to 1500 Ke Adapt 
scillator, and illuminated tu g diz od ucé i eat- y 
scillator, an ited tuning dial Educational treat bie Yer wee es ASE Wenee ant pheee 
ment of construction manual simplifies assembly for the amplifier. Educational treatment of the 
newcomer to electronics. IF and ratio transformers are pre- seg manual helps the beginner 
; B ; lea radio circuits and parts as ' ‘ 
gned, and the front-end tuning unit is pre-assembled and he build MODEL BR-2 
iligned. Uses 6BQ7A as a cascode type RF stage, 6U8 oscil- CABINET: Fabric covered plywood cabi $] 750 [ 
lator-mixer, two 6CB6’s as IF amplifiers, a 6AL5 ratio de- net with aluminum panel as shown. Part " 
+ , . » . Shpg. Wt > Ibs., $4.50 Sh Ww 
tector, a 6C4 audio amplifier, and 6X4 rectifier. 
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0 a ORDER BLANK | 
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LS HEATH y of Daystrom yer 
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CIVIL DEFENSE 


RADIATION 
METER 


Compact instrument measures 


7 ‘ ~ * 
ANCaAVY radioa 71 vity 


By EDWIN N. KAUFMAN 


N the 


over 


event an atomic bomb burst 
city it 


idea for you to know the extent of 


your would be a good 
remaining after the blast 
self. We 


location is fat 


radiation 
to protect your family 
that your 


“oround 


and 
will assume 
enough from zero’ to prevent 
serious injury but that insufficient per 
onnel and radiation instruments will 


be available to advise you of rescue, 


taying put or evacuation hazard 
Emergency wartime exposure to nu 
clear radiation is permitted at a whole 
body dose of 25 roentgens per day ( f 
day a week) for eight total exposurt 


In an extreme emergency a 100-roentge1 


dose either in 1 day or over a period 
of 1 week can be tolerated but the 
individual should not expose himself 
further and should seek medical supe 
vi n. These emergency exp ire rate 
are high con pared to normal gover! 
ment-re liate ex pe f f not { 
than 0.5 roentgen per week for 1 
vorke? 4 100 let] 1 ip est 
mated oO be HOO roer e! vi é 10) 
roentge! A kill appr tely 50 
of those exposed 200 roentger \ 
death 

The rac tion from n air b t at 
fairly high level will causs many 
death rror radiation en ( at tne 
time of the bomb detonation, but little 
re qu radioactivity Ww remain. St 
great care should be ed to test 
bomb-damaged area for radioacti 
The low alr or underwater burst v 
cause very dangerou face ! 
activity. A typical example is the bla 
at Alamogordo where the bomb wa 


set off 100 feet 


afte the b b had exploded the 


above the ground. One 


how 


radiation had decayed to 600 roentgen 
650 feet from ground zero. At 1,000 
feet the radiation wa 150 roentgen 


per hour. Large areas will be affected 
hydrogen bombs are used, 


bomb. 


in the event 
up to 10000 square W é f one 
Fallout may occur in areas far removed 
from the bombed area, causing just a 
radioactive levels. Now is the 
join Civil Defense 


serious 


time to 
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This Civil 














can be fastened 
Alpha and beta radiation can be 
guarded against by wearing gloves 
when picking up objects in a dange) 10 
ous area, but the gamma _ radiation K-4 
must be detected to avoid body damag Th ¢ I 
In any event use great care. the é 
If a conventional Geige. ty pe nstru- tall 
ment (such as used for prospecting) cal é 
is carried into a radioactive area and three & 
the radiation level is over 20 m roent- 
gens per hour the instrument will be f é ( 
overloaded and the indicating mete f 
will show a low radiatior t Because 
of this great danger with conventional rect ra 
Geiger counte} and their Vv rang 
I do not recommend them for genera hn OS 
Civil Defense use. The nization chan é \ 
ber type of instrument w ilwayvs go 
off seale on high radiation rates above 
its range. These instruments also covet 
an immense range pi being 5 to 
50,000 milliroentye (5 roentvens ) 
These instrument howeve are to 
expensive for genera Ise and 
to construct 
There are, howeve pe i (it ‘ 
tubes made by Rayt n whicl é 
ranges of O te » and 0 to 50 ent 
vens These range ire i} x i 
logarithm VI ! vermit iow Ya 
tion rate tt ‘ ( r \ qd VI 
about 20 n el el on the lowell 
rane’ tube hes pecia tubes mak 
Ip a very simple elatively inexpe V aL 5 
and foolproof nit for Civil Defer $ 
radiation satfet = 
The simplest circuit (Fig. 1) 
ts of a Gels tube, several re 5 
a 50-microampere mete! ! tte 
The battery life neil é r j-2 Es a Es ese 
vears. Two standard 500-volt and tw 


Burgess K 





Fig. 2—With minor modifications, the Goldak CD-10 Civ 
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rediation detector 


to the wearer's belt. 
Bure 
) p n 
, hich col 
‘ that 
| , 
nul . 
- CKIO34 
ry 4h 
nde 
5 
< 3 si 


Defense instr nent. 
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240 Wythe Ave., Brooklyn 11, N. Y. ¢ EVergreen 8-6000 
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Every RADIO RECEPTOR 





Safe Center 











selenium rectifier 


passes this “final exam” 
before going to work for you! 


“4 


100% inspection means top performance 


Our special test panel which simulates actual circuits, measures per- 
formance of each rectifier for a full half hour. Failures hit the reject 
bin—You get only the units that graduate with full honors 

100°% factory testing is one more reason so many servicemen prefer 
Radio Receptor rectifiers. They're dependable, last longer And 
there’s a standard replacement for sets of 
every radio and TV manufacturer. Your 
parts distributor can supply you... Demand 


RReo, “Safe Centers” next time you order, 





Semiconductor Division 


Radio Receptor Company, Inc. 
Radio and Electronic Products Since 1922 


Really 





Reliable 








, 
ELECTRONICS 
long as the indicate 
than the test meter 
rect radiation rate 


extends the usable 
A calibration table 

and CK1044 is sl 

variation in Geigt 


CALIBRATION TABLE 
CK1034 Rated 0 - 5 r/hr 


Meter 

Reading Radiation 

{uamps) (mr/hr 
' c 
5 
10 
15 
25 

CK1044 Roted 0 500 r/hr 
2.5 
10 


hould not prove 
gency radiation ad 
the article are not exce é I 
bration can be obtains 
value of the 2.2-me 
series with the Geige 
are rated for oper 
70° Centigrade. The 
“unlimited by countir 
The builder should 
he feels most app: 


tubes with a_ switcl 


idea and would cost or 

the extra Geiger tube 

a rotary wafer type). The CK 

be obtained easier than the Cl} 
and for my personal i 

using the CK1044. A 

from fallout dies off rapid the 
indicated (highest) rat in be 


by half and multipli 
arrive at the appr. 

in roentgens that can be 
is a very rough appr 
should err on the safe 


Parts for Fig. 2 radiation meter 


1—10,000 ohms, I—!I, 1—2.2, |—4.7 2 meg 
2-watt resistors; 2—O0.l-uf 1,000-volt capacit 

output transformer, primary 4,000 ohn se jary 4 
ohms; 2—1.5-volt size-D flashlight ells t 
switch: |—spst pushbutton switch é-volt vit 
(Radiart 5469-2 or equivalent 50-ua meter 
selenium rectifier, 1.000 volts (International Rectific 
Corp. USOHP or equivalent K1034 K1044 
Geiger tube; I—Victoreen 5950 or Raytheon CK } 


voltage regulator (see text 


I must add an important 1 
instrument is being car 


and reading spot contan 
as from a pool of radioactive 
indication is low by a sq 

tor. Radiation from pi 

creases as the square of the 
For example, if the 
instrument is 26 inches above the 
and indicating 10 milliroentger 
hour—which is very ife—the 
taminated spot on the grour 
feet would be 43.5 roentger 
Great care must be used 


spots.” 

Much Civil Defense 
available, such as “Emergency | 
sure to Nuclear Radiatior Pub 
11-1-1952, 5 cents, Superintendent 
Documents, Washington 25, D. ¢ 
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ALLIED 
knight-kits 


FINEST ELECTRONIC EQUIPMENT 
IN LOWEST-COST KIT FORM 


*% Latest Advanced Design *% Quality Components 
% Easiest to Assemble *% Save Up To 50% 








5” Wide-Band 
Oscilloscope Kit 


Printed Circuit 
VTVM Kit 


Tube Tester Kit 
29.75 
34.75 


ee 


F-143 counter type 
F-142 portable type 





Audio Generator Kit 
F-137 31.50 


1pa High-Gain 
Kit Signal Tracer Kit 
18.75 F-135 23.75 


FAMOUS knight-kits FOR THE HOBBYIST 


Tester 
F-124 


“Space Spanner" 
2-Band Receiver Kit 
S-243 13.95 
S-247 cabinet, 2.85 


‘Ranger'’ Superhet 
Receiver Kit 
S-735 14.85 





"10-in-1"' Lab Kit 
S-265 12.45 





Transistor Radio Kit 
S-765 3.95 


"Ocean Hopper" 
Receiver Kit 
S-740 10.75 


Geiger Counter Kit 
S-242 15.95 





Photoflash Kit Wireless Broadcaster 
S-244 28.50 Kit 
$-246 AC supply, $-705 8.75 


Portable Radio Kit 
$-730 19.95 











All Prices Net F.0.B. Chicago 
ORDER FROM 


ALLIED RADIO 


100 N. Western Ave., Chicago 80, Ill. 


JUNE, 1956 


UY DIRECT...YOU 


SAVE MORE 


free 1956 CATALOG 


Send for it! 
KNIGHT-KITS in detail 
you can easily assemble your ow 


Describes the 


ments and get performance 


ance equal to equipment 
several the KNIGHT 
The 324-page ALLIED ( 

leading buying guide to ¢ 


Electronics 


times 


write for your copy 


VOM Kit VOM Kit 
1000 Ohms/ Volt 20,000 Ohn 
F-128 15.95 F 28 50 


. 
14 


— EE 





Resistar 
Generator Kit | t 
F-145 19.75 | F 


TOP QUALITY HIGH FIDELITY knight-kits 


| : 
mT A || 
= i Ft 


s 
Amplifier Kit 


35.75 


e Substit Capacitance 
Box Kit > stit n Box Kit 
5.95 F-138 5.50 


139 


Ph 


oO” 


Basic 25-Watt Deluxe | 
Amplifier Kit } 
S-755 41.50 | 


OW-COST knight-kits FOR THE AMATEUR 


Watt Hi-F 
Amplifier Kit 
22.95 


S-234 5 


L 


50-Watt CW 
Transmitter Kit 
$-255 42.50 


Self-Powered 
VFO Kit 
27.50 


s 





Send for the 324-page ALLIEI 
describing all KNIGHT-KITS—an¢ 
guide to everything in Electronic 


ALLIED RADIO CORP., Dept, 2-F-6 
100 N. Western Ave., Chicago 80, Ill. 


Send FREE 1956 ALLIED Cat 


Ship the following KNIGHT-KIT 





This acoustic column 
speaker, made by Ge-Co 
France), has three speak- 
ers in a vertical line, with 
their rear faces toward 
the auditorium. Used in 
this way, the cones dis- 
perse high notes perfectly 
instead of beaming them. 
The sound from the front 
of the speakers is ab- 
sorbed in an acoustic lab- 
vrinth. The photo shows 
the speaker system rest- 
ing on top of the case it 
occupies normally. 


— as =: 








IWO 

ANTENNA 
POWER 
The antennas of 
WFAA-TV and 
KRLD-TV, Dallas, 
Tex., are on a sin- 
gle tower—the 
world’s second 
highest structure. 
Unlike most instal- 
lations, the two an- 
tennas are on the 
same level, on two 
of the corners of 
a triangular plat- 
form 80 feet on a 
side and 1,435 feet 
from the ground. 
This gives it the 
appearance that 
has earned it the 
name of “candela- 
bra” antenna. The 
tower proper is 
three-sided—12 feet 
to a side —and is 
guyed in 5 places, 
at the 290-, 650-, 
1,010-, 1.310- and 
1,419-foot levels. 
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Designed for use on military aircraft, cor 

merical and private planes, this little RCA 
marker-beacon receiver is the first of it 
type to be entirely transistorized. The smal 
lest and lightest instrument of its type ever 
developed, it operates on less power than an 
ordinary flashlight and weighs only 15 
ounces. Space occupied is 2 x 4 x 5 inche 










NEXT MONTH 
SHIRT POCKET TRANSISTOR RADIO 
By |. Queen 


WATCH FOR IT! 























VIO] 


Modular construction is not confined to T\ 
The Du Mont oscillograph in the photograph 
below is said to be the first electronic test 
instrument using ceramic wafer unit con 
struction. Each module is a complete ci: 
cuit unit and instruments can be repaired 

very easily by discarding a faulty module 

and replacing it with a new one. F 
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A report on Sylvania’s 6=Million-Hour Field Test in receiving tubes 








“Circuit tested’ in 139 stock TV sets 


for universal protection against callbacks 





Fe UNIVERSAL PROTECTION against callbacks, use the 
tube that’s tested for top performance under actual 
operating conditions in the sets you service. Sylvania 
tubes in the familiar yellow and black carton are backed 
by more than 6 million hours of field testing in TV 
sets of leading manufacturers. 


The 139 stock models selected for the 6-million-hour 
field test represent a cross section of the industry and 
their tube complements include every important re- 
placement tube type. The 6-million-hour field test 
stacks up as the most extensive program ever under- 


yx SYLVANIA 


taken on the servicemen’s behalf to insure universally 
dependable tubes. 

Every set-testing cycle is based on one year of set 
use, assuring you maximum dependability during the 
period of your responsibility. That’s why we say 
Sylvania tubes are “time-tested” for trouble-free serv- 
ice and the maximum profits which go along with it. 
Look for the yellow and 
black carton—it represents 
a new kind of dependability 
backed by the 6-million- 
hour field test. 





SyLVANIA ELectric Propucts | 
1740 Broadway, New York 19, N. ¥ 
fn Canada: Sylvania Electric (Car 
University Tower Bldg., M 
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TRANSISTOR PR AT)TOS 


Part I—crystal detectors—transistor-amplifier cir utry 


RANSISTORS have’ supplanted 
tubes In many circuits and instru- 
ments and are now well estab- 


] ] + 
lished in the 


Many imple 


experimenters 


radio field. 
designed by 
and hobbyists have been 


broadcast 
receivers 


lescribed in various magazines. Kits 
to build them are available. Transistor 

perhets are only a little more than 
a year old but already half a dozen 
manufacturers have put them on the 


market. 

Semiconductor theory is difficult but 
fortunately required to 
build and understand transistorized 
radio circuits. A like a 
tube in especially when 
grounded-emitter fashion 


very little is 


transistor acts 
many respects, 
connected in 


(Fig. 1). The 


source of 


emitter is the 

















6 11 


CONVENTIONAL TUBE CIRCUIT 
PNP —— 
~ COLLECTOR 


EMITTER 











TRANSISTOR EQUIVALENT ~ 
Fig. 1—Diagram shows comparison of 
vacuum tube and transistor circuits. 


charged particles so it is 


filament or 


equivalent 
cathode; in a p-n-p 
(shown with arrow pointing 
the base) it emits 
“holes.”” The base corresponds to a grid 


to a 
transistor 


toward positive 


because its bias controls the flow of 
charges through the transistor. In an 
efficient semiconductor only a_ small 
fraction of the total current flows 
through the base. The collector is the 


plate; that is, the output current is 


a 
- 


a 


2—A simple method of biasing. 


LOAD 


4410 








Fig. 
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By I. QUEEN 


EDITORIAL A 


drawn by it 

nal load. 
As a 

short circuit) 


exter- 


convenient (but 


for 


not 


our thinking, we may 
assume that the positive charges are 
emitted into the transistor and flow 
directly to the collector. his element, 
being negative, attracts them. The base 
element is between the emitter and col 


lector so it controls the flow When the 





base is more negative (or the emitter 
more positive) more charges can flow. 
In a p-n-p semiconductor, both power 


supplies (for the base and the collector) 


must be negative; in an n-p-n type, 
these are both reversed 

The input circuit of a transistor has 
a low impedance, for example, 600 


ohms. This 
tube 


differs considerably from a 
where the input is an 
(between grid and 
impedance is due to the 
junction 


open circuit 
This low 
that the 
acts as 
(con- 
more 


filament). 
fact 
(which 
a diode) is biased in the f 
ducting) direction 
positive than the base) 
output has 
ordinarily about 1 
biased in 
lector is more negative than base). 


emitter-base 


vard 


(emitter Is 
The 
high 


megohm, 


transistor 
impedance, 
since it is 
(col- 


relat ively 


the reverse direction 


Fig. 1 shows two separate battery 
supplies to bias the element For con- 
venience, it is customary to use one 


battery; Fig. 2 shows a simple arrange- 


ment. Resistor R is returned to the 
negative battery terminal to provide 
forward bias to the emitter-base cir- 


cuit. The 
by trial and error or may be chosen for 

example, if the 
battery is 3 volts and the 


resistor may be determined 


a particular need. For 


required bias 


is 100 microamperes (.0001 amp) R 
must be 3/.0001 or 30,000 ohms. Nor- 
mally this bias would support any sig- 
nal varying from nearly zero to 200 
OUTPUT 
+——11'+- — . 








Fig. 3—Biasing with voltage divider. 


microamperes If the 


teristic is linear at 
Better regulatior 
circuit of Fig. o Ww 


vided by voltage di 


the battery. With 
aye (3 to 6 volts) 
tor their ratio I 


to 1 for class-A ope 
ple, R1, 10,000 oh 
This does 
voltage 
upply. | 


hase int 


not mean, I 


base will be 
collector 
from the 
will be smaller tl 
ratio of Rl to R2 
The voltage-divice 
used to bias high-fre« 
we sha 


amplifiers, as 
Certain precau 
served when handling 
are very sensitive t 
keep them in a wat 


soldering iron near tl 


ing directly to a ti 

it with a pair of p 
heat from passing int 
ductor. Many experir 
use sockets rather tl 
to the transistor. TI 


insertion and 
miniature in-line socket 
3efore connecting 
make sure it 
Is, negative 
p-n-p, positive 
an n-p-n. Also check the 
types are limited to 2' 
the collector. Some of 
frequency types require 


is correct 
toward 
tow iT tl 


Crystal detectors 

In regions 
are well 
selectivity is 


separated 


not a pl 


1) LONG ANT 
SHORT ANT 


GERMANIUM DIODE 
a. 
CATH 9g 


FP 365 yt (OR LARGER 








LOOPSTICK OR AIR-TUNED COIL 


Fig. 4—Crystal set with 
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tor to peak tl 


narily, the 


item 


component 
arrive 
and 


. . lj 
circuit. abli 


The 


“ilk 
~Variation xe 


con 
hed 


cir 


Circuit uses printed wiring. 
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lo 
be 
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era 
the 
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double 


loopst 
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and 


elected. 
The Laf: 


crystal—groune 


365 yt EACH 
ive 
Schematic shows crystal set . 
apparent power supply. Is 
holes 


Fig. 7 
using connected ; 


drilled 


no 


mall ones on 
and 
holes 


mounting 


amplifie i pro- 


with an 


ground 


atisfactory 2 
the 


reception 


ne 
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Author aligning automobile receiver. 


HE alignment method ribed 


aest 


here has been used for many years 
with good success. It is very pop- 
ular with technicians who have 
learned to use it because of its sim- 
plicity, speed and accuracy. It is easier 


thod 


gen- 


on the nerves than the standard me 
using a_ tone-modulated signal 
erator and output meter. 

It is faster because only one probe 
need be connected the receiver and 
it must be moved only once (no ground 
is the low-fre- 
quency padder can be tuned in directly 


to 


connection needed) ; 


without “rocking” the tuning capacitor 
and because the set can be aligned as 
a normal routine while tracing the 


signal through to hunt for other 
troubles. 

It is more accurate because it uses 
the signal directly from the broadcast 
station which is crystal-controlled. The 
local oscillator cannot interfere and 
give false indications. And since only 
the normally received signals are used, 
the circuits are not apt to be over- 


loaded. 

It is pleasant bex 
listen to musi 
Even soap 
to than a monotonous 

The only piece of equipment necessary 
is a tuned signal tracer. The calibration 
does not have to be t 


ause you Can us ially 

working. 
easier to listen 

100-cycle tone. 


while you are 


operas are 


oo accurate because 
used and their 
controlled. Fre- 


should be 


signal 


frequency is accurately 
quencies of all local stations 


broadcast are 


memorized. The setting of the inter- 
mediate frequency will depend on the 
calibration of the signal tracer, but it 


intermediate fre- 
few kilocycles. 


if the 


anged a 


isn’t serious 
quency is 


80 


ww 


The signal tracer must be sensitive 
enough to pick up local stations with 
just an alligator clip or a few inches 
of wire on the end of the probe. The 
probe, cable and entire instrument must 
be well shielded from stray pickup. 
Selectivity should be fairly good and 


the signal tracer must have some form 
of an output indicator uch an 
electron-ray tube or a meter. 
Commercial tuned tracers are not too 
common today, though a number of the 
receivers sold on the 
are excellent for the 


as 


beacon surplus 


market purpose, 


being accurately calibrated already. Or 
one can be constructed from an old 
broadcast receiver without much trou- 


trimmers with 
and supplying 


ble, replacing the if 
large variable capacitors 


an extra input direct to the if stages, 
bypassing the front end. 

A permanent unit for the shop can 
be built without too much trouble. If 


made specially for the purpose, it should 
be designed to have a frequency range 
which would run from below the lowest 
if (there are still a few sets operating 
on a 175-ke if) to above the highest 
frequency you need. Ideally the 
should be from 100 ke to 2 me. 
(Fig. 1 is a simple signal tracer 
from approximately 150 to 
1600 ke in two bands. One like it can 
be built from an old trf receiver o1 
from standard parts. The two-band 
are rf transformers for the air- 
craft-beacon and standard broadcast 
Trimmers on the long-wave coils 
removed entirely 
180 ke. 
added if 


range 


covering 


coils 


bands. 
should be loosened o1 
so the circuits tune to at least 
An af output stage can 
desired. Editor) 


be 
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om 


JAMES E, DALLE\ 


In a 


superheterodyne € 


intermediate frequency 


mixing 


the radio station and 


In 


and 


broadcast 
frequency is always 
frequency by an amoun 
intermediate 


detecting the 
the 


recelve? ne 





frequency. For exar 


if a radio is tuned to a tation on f 


ke and the local oscillator tune 
1055 ke, the intermediate Treq 
will be 455 ke. The intermediates 
quency is found by btract 
station frequency from the 
frequency. If the tatior ind nt 
mediate frequencies are known, 
oscillator frequency can be four 
adding them _ together. \ diffe 
stations are tuned in, the litfe 
between the oscillator ar the 
frequency must always equal the 
mediate frequency. The 

to be made in aligning a receive 
the dial pointer, the os itor ti 
the rf and mixer trimme? the 
lator padder or coil slug, the if 
formers. Most receive. lo not have 
low-frequency adjustment f 
lator (padder or coil ) t 
stage. We will discu the proce 
to be used when both of these ad 
ments are included and they can m« 
be omitted when the set does not |] 
them. 

The radio and the signal t er si 
be turned on and warme f 1( 
minutes before starting the ad 
ments. During this warmup pe? 
radio dial can be “indexed” 
the tuning capacitor to the low 
quency stop and adjusting the 
pointer to coincide with the lows 
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Fig. 1—Diagram of 
simple signal tracer 
—covers 150-1600 
ke in two bands. 
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mark on the dial. If the pointer i 
cemented to a dial cord, it may be 
necessary to use cement thinner to 
e cemented 


loosen it The pointe ! hould t 
in place again after it has been ad 
A 


justed. Turn the volume control of the 


receiver all the way down. 


Front end—high-frequency 
adjustments 

1. Connect the if probe of the signal 
tracer to the plate of the mixer (point 
1) in the receiver (see Fig. 2.) . 


2. Adjust the dial on the signal 
tracer to the intermediate frequency 
of the receiver. 

3. Set the dial of the receiver to the 


frequency of a local station near 140( 
ke. The receiver dial should be set to 
the correct frequency whethe the 
station 1s heard there or not. 

4. Adjust the oscillator trimmer (B) 
until the station is heard through the 
signal trace? Make ire you have the 
right station by listening on another 
radio, or by tuning the signal trace 
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to the station frequency and identifying ve 

the program material. Be ire to re 

turn the dial of the signal tracer to the ( 

intermediate frequency if it changed f é 
5. Continue t ad. ( lator I I ! ‘ 

trimmer B until a peak reading is he 

obtained on the visual indic of the I 

ul 


iynal trace 
6. Adjust rf trimme} A (if ised) ct 
and the mixer trimmer for peak 
ing on the signal tracer. 
7. If the recelvel has a ow-tTre 


quency adjustment, proceed ( ‘ 
if not, tune across the dial and check ! 
the sensitivity of the stations especially 9. Le 
at the low freq iencies. | the sens ! 
tivity is good on the low end of the } 
dial, proceed to the if adjustments. If me} 
it is not, the outside rotor plate ol conne ‘ 
the oscillator and rf tuning capacitoi tr ‘ é 
can be bent to improve response, qa ! 
10. J é 
Front end—low-frequency tion. The 
adjustments ‘ | 
There are u f adjustments t é 
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Superior's New 
Model TC-55 


The Experimenter or Part-time Serviceman, who has delayed purchasing a higher pr 
The Professional Serviceman, who needs an extra Tube Tester for outside calls 


Tube Tester 





The busy TV Service Organization, 
Speedy, yet efficient operation is accomplished by 


which needs extra Tube Testers for its field 







































1. Simplification of all Elimination of old style sockets used for testing ot tube 
switching and controls 57, 59, etc.) and providing sockets and circuit y te Zz 
the new Noval and Sub-Minar types 
You can't insert a tube in wrong socket pecially in the case of an element t g at wn 
g F 
It is impossible to insert the tube in the wrong socket when one pin. In such cases the element 
using the new Model TC-55. Separate sockets are used often completes a circuit 
one for each type of tube base. If the tube fits in the Elemental switches are numbered in strict accordance with 
socket it can be tested R.M.A. specification 
“Free-point’’ element switching system One of the most important impr believe 
g sy 
The Model TC-55 incorporates a newly designed element the fact that the 4 position fast-act witch 
selector switch system which reduces the 5 bility of all numbered in exact accordance witt Jard R.M 
obsolescence to an absolute minimum. Any pin may be used numbering system. Thus, if the ele tt ating 
as a filament pin and the voltage applied between that | pir No. 7 of a tube is under test, button N for that 
and any other pin, or even the ‘‘top-cap The Model TC-55 comes complete witt 
Checks for shorts and leakages between all elements erating instructions and charts. H 
The Model TC-55 provides a super sensitive method of Sanne wet sation’ Use it ne b 
checking for shorts and leakages up to 5 Megohms between rela blll ap Ra Pi ater naga me ’ 
any and all of the terminals. Continuity between variou accommodates the tester and book of NET 
sections is individually indicated. This is important, es- structions 
oe oe 8 ee ee a a a a a a a a a a a a a a a a a ee 
Superior’s new 
Model TV-11 
%& Tests all tubes including 4, 5, 6, 7, Octal, Lock-in, Pea t The Model TV-11 does not e@ any rT at ty 
nut, Bantam, Hearing Aid, Thyratron Miniatures, Sub sockets. Instead individual sockets ar if 
miniatures, Novals, Sub-minars, Proximity fuse types, et type of tube. Thus it is impossible t age at y 
inserting it in the wrong s ket 
% Uses the new self-cleaning Lever Action Switches for % Free-moving built-in roll chart prov te data 
individual element testing. Because al! elements are for all tube 
numbered according to pin-number the RMA bas # Newly designed Line Voltage te . ° 
numbering system, the user can instantly identify wt sleet saw Uline Gattane te ge 
element is under test. Tubes having tapped filament a any tage t v 
and tubes with filaments terminating in re than one NOI & TEST: Phor ee . 
pin are truly tested with the Model TV-11 as any of the wo toert re -samedbesnabicdbcin ee aye ley 
pins may be placed in the neutral p tion whe either phones or external amg v ete 
necessary phonic tubes or noise due to faulty elements and 
nterna nnections 
EXTRA SERVICE—The Model TV-II y be used a The model TV-11 operates 
extremely sensitive Condenser Leakage ( ker. A rejaxati 130 Volt 60 Cycles A.C. Come 
. housed a beautiful hand-rubbed 
type oscillator incorporated in this model will detect leakag oak cabinet complete with portable NET 
even when the frequency is one per minute ove 





Superior’s 
New Model TV-12 





TESTING TUBES 
% Employs improved TRANS CONDUCTANCE circuit. An 
tior 








in-phase signal is impressed on the it se 
of a tube and the resulta ate ent change 
is measured. This provides the most suitable 
method of simulating the manner which tubes 
actually operate in Radio & iV receivers, amp 
fiers and other circuits. Amplificat factor, plate 
resistance and cathode erm are a yrre 2 
in one meter reading 
we NEW LINE VOLTAGE ADJUSTING SYSTEM A tapped 
transformer makes it possibile mpensate for 
ine voltage variations to a tolerance of better than 
% SAFETY BUTTON — protects both the tube under test 
ALSO TESTS TRANSISTORS! © 2°, '%,sstment meter seainst samage due to 
° overload or other form of improper switching 


TRANS-CONDUCTANCE 


Lihat AD TESTER. 


tw NEWLY DESIGNED FIVE Pos! TION LEVER ‘SWITC 
ASSEMBLY. Permits é 


apL at 4 

ages as required for bott at r f 

under test, resulting ve 

ance circuit 

TESTING ee 

A trar tor can be safely and ade y t 
under dynam ondition The M TV " 
all transistors in that approved manner, and 

; read directly on a specia trar t ' 
scaie 
The Model TV-12 will ac W 
cluding NPN’s, PNP's Phot t 

de of Germanium ¢ 
either point contact or juncti 
tact types $ 50 
Model TV-!2 housed ha 
rugged portable cabinet sells f NET 


ABOUT TESTING PICTURE-TUBES... 























Superior’s New 
Model TV-40 





Of course you can buy an ‘‘adapter ch theoretica that Television is here to stay, the ’ : t 
onvert your standard Tube Tester ate a picture-tube tester difference in price is more than justif ) 
Sounds fine—but—it simply doesn't work out that way! of valuable service you will get . aa « 

We do not make nor do we recommend use of C.R.T. a ter instrument 
because a Cathode Ray Tube is a very complex device and t ncidentally, the Model TV-40 is the ONLY 
properly test it, you need an instrument designed ex sively Tube Tester, which includes a real meter. Ne a f 
to test C. R. Tubes and nothing else. As compared to a make gadgets and electro-line testers, but the titut 
shift adapter, which sells for about five dollars a meter with an honest-to-goodness er a F 
TV-40 C.R.T. Tube Tester sells for $15.85. But, if you 


C.R.T. TUBE TESTER 


Tests ALL magnetically deflected tubes in the set... out of the set...in the carton!! 
@ Tests all magnetically deflected picture tubes from 7 EASY TO USE: Simply insert tine cord volt A 
inch to 30 inch types outlet, then attach tester socket t ' ‘ 
he on tube Throw switch up for quality ad 
Tests for quality by the well established em n method Good-Bad scale. Throw switch down for st 
All readings on ‘‘Good-Bad"’ scale 
@ Tests for inter-element shorts and leakages up to 5 Model TV-40 C.R.T. Tube Tester mes at 
megohms Solutely complete nothing else t buy 
Housed in round cornered. molded bakelite NET 
@ Test for open elements case. Only wae 





USE APPROVAL FORM ON N 
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EXAMINE BEFORE YOU BUY! 
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Superior's new 
ware SUPER METER 
A COMBINATION VOLT-OHM MILLIAMMETER PLUS 


CAPACITY REACTANCE INDUCTANCE 
AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: ADDED FEATURE: 


D.C. VOLTS: 0 to 7.5/15/75/150/750/1 500/7,500 Volts Built-in ISOLATION 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts TRANSFORMER reduces 
me Ne" possibility of burning out 
meter through misuse. 


OUTPUT VOLTS: 0 to |5/30/150/300/! 500 
D.C. CURRENT: 0 to 5/15/150 M 


Amperes 


RESISTANCE: 0 to 
Megohms 


CAPACITY: .00! to | Mfd 


scale for checking quality of e ects t r ‘sie a : { ; 

REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms 25 Gulskad etal § 40 
Megohms oi at 

INDUCTANCE: .|5 to 7 Henries 7 to 7,000 Her sich a Mes 

DECIBELS: —é to +18, +14 t 38 to 458 oh NET 


“ar GENOMETER 
Model TV-50 


A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 


A.M. Radio © F.M. Radio © Amplifiers © Black and White TV © Color TV 


7 Signal Generators in One! 





M R.F. Signal Generator for A.M. M Bar Generator 

M R.F. Signal Generator for F.M. M Cross Hatch Generator 

M Audio Frequency Generator M Color Dot Pattern Generator 
“ Marker Generator 


= sme. f eee, 
cer 
7 — .?) 4 : SIGNAL GENERATOR VARIABLE AUDIO FREQUEN 
.@9 > (i): : ae | 


—_— 


1M CY GENERATOR 


- 


ROSS HATCH GENERA- DOT PATTERN ( GENERATOR: T Mode THE MODEL TV-50 
TOR: 1 M r\ i COLOR TV) A le to 7 ! comes absolutely rr 
ae a al Res - nsuagabnbgeae SB L ‘ca ttn plete with shielded 
: i : a ones h rage erent , - ann i leads and operating 
' hitt " Jenerat t , " » 5k i : , ) instructions 
‘ (. ¢ a 





Try any of the instruments on 


this or on the facing page for MOSS ELECTRONIC DISTRIBUTING CO., INC. 
10 days before you buy. Wf Dept. D-237, 3849 Tenth Ave., New York 34, N.Y. 


; , Please send me the units checked. | agree to pay down payment within 
ompletely satisfied then send 10 days and to pay the monthly balance as shown. It is understood 
down payment and pay balance there will be no finance or interest charges added. It is further 

understood that should | fail to make payment when due. the full 
as indicated on coupon. No unpaid balance shall become immediately due and payable 


interest or Finance Charges Model TV-40 Total Price $15.85 Model 670-A Total Price $28.40 
$3.85 within 10 days Balance $4.00 $7.40 within 10 days Balance $3.50 
Added! if not completely satis monthly for 3 months. monthly for 6 months 





fied return unit to us, no ex- Model TV-11 Total Price $47.50 Model TV-50 Total Price $47.50 Ys Tot Price $72.50 


$11.50 within 10 days Balance $6.00 $11.50 within 10 days Balance $6.00 $22 jay Balance $10.00 | 
planation necessary monthly for 6 months monthly for 6 months t f 


All prices net, F.O.B., N.Y.C 
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indication is obtained on the signal 


tracer. This step tunes the rf stages to 


the exact frequency of the station. 

11. Set the dial on the signal tracer 
to the intermediate frequency. Be sure 
not to disturb the radio dial setting. 

12. Turn the oscillator padder (or 

) G for maximum reading on the 

ime station used in step 8. 

13. Steps 1, 3, 4 and 5 will now have 





repeated. If the oscillator trimmer 


is very far out, the low-frequency 
idjustments will have to be repeated 
nd the high-frequency adjustments 
done a third time. 
remember to start and end with the 


high-frequency adjustments and keep 
going until very little change is needed 


f the oscillator trimmer adjustment. 
If le rad dial cannot be read accu- 
rately, step 6 Ww ill have to be repeated 


in the high-frequency adjustments too. 


Intermediate-frequency adjustments 


The intermediate-frequency  trans- 
former trimmers are next adjusted as 
14. Move the signal tracer probe to 
t] diode detector plate (point 2). 
Uniess the if transformers are too far 


out of al 
( 


be picke 





signal can 
the probe to 


enough 


gnment, 


up by clipping 


the insulation of the plate lead rather 
than making direct connection. This 
gives better isolation which prevents 
detuning the circuit with the probe 


capacitance. 


15. Leave the signal tracer tuned to 





the intermediate frequency. 

16. Leave the radio tuned accurately 
to the local station near 1400 ke. 

17. Adjust the if trimmers C, D, E 
and F for maximum indication on the 
ignal tracer. Do not take too much 
time on thi ustment as only an 
approximate setting is required. The 
order of adjusting the trimmers is not 


important. 


18. After all of the if trimmers have 
been adjusted to their approximate 
settings, repeat the adjustments for 
exact maximum readings. It is neces- 
sary to make the adjustments twice 
because the settings of the primary 
and secondary trimmers (or slugs) 
affect each other. If the set starts to 
oscillate during the if adjustments, it 
usually indicates that the if trans- 


formers cannot be operated exactly on 
maximum the trimmers 
should be slightly until 
maximum gain with good audio quality 
is obtained without oscillation. 

the 
lun 


settings and 


stagger-tuned 


and 
» control. Tune across 
check the 
lity of the 
received against comparable sets. 


Disconnect signal tracer 
turn up the v 
the entire dia 


trength 


number, 


and qua stations 





This alignment method follows the 
natural signal through the set in a 
logical manner. After a little practice 
this outline can be discarded and no 
notes of any 1 be needed on 
most receivers for peculiar 
conditions can easil; worked out 
after the basic method of alignment is 
understood. END 
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50-240-me Converter-Receiver 
Using Helical ‘Type Inductuner 


ssed inter- 
circuit applications for 
at they have 


M’x* readers have expre 
est in 

helical type Inductuners th 
purchased through the bargain o1 
plus pages of mail-order radio supply 
catalogs or 


sur- 


salvaged from old TV re- 
ceivers. The basic tuning range of 
these Inductuners is 50 to 240 me but 


it may be shifted higher by using shunt 


inductors or lowered by in fixed 


serting 





6AKS5S(2) 


variable 
units may be used 
In sig? 


in series 
These 


elements 


inductors 
elements. 


tuning 


as 





generators, 


frequency meters and monitors, re- 
ceivers, converters, boosters and other 
devices. 

Fig. 1 is the diagram of a 50—240-me 


converter that was described in a Mal- 


lory technical bulletin on the helical 
type Inductuner. The 11-me if output 
of the converter can be fed to a receiver 
tuned to this range or to an 11-mce if 
strip designed for either AM or FM 
reception. 

L1, L2 and L3 are the rear, center 


and front sections, respectively, of the 
Inductuner. L4 and L5 are end and 
shunt inductors required to shift the 
oscillator tuning range to 61 to 251 me 


assuming an 1ll-me if L4 consists of 


% turn of No. 18 copper wire, with a 
radius of about *% inch, soldered be- 
tween terminal A on the front section 
of the Inductuner (see Fig. 2) and a 
ceramic standoff insulator installed next 
to the 6J6 oscillator socket. This in- 
sulator serves as the tie point for the 


junction of the 5-uuf 6J6 grid capacitor, 
end inductor L4, the 1.5—7-uzf oscillator 
trimmer and shunt inductor L5. 

L5 consists of 28 t of No. 30 
enameled wire closewound on a %-inch 
diameter polystyrene Converter 
output coil L6 may be the primary of 
a 10.7-me if transformer or approx- 
imately 49 turns of No. 28 enameled 
wire closewound on a National XR-50 


urns 


rod. 


form. L7 is a three-turn link of hookup 
wire wound around the ground end of 
L6. 

Hum is minimized by bypassing the 


heater supply lead and running it above 
the chassis to isolate it from the hum- 
sensitive grid circuits. 

An absorption type 
grid-dip oscillator is 


wavemeter 
used for 


or 
align- 





_ 


ment. Connect a 25-ma met 
the B plus end of the 


resistor and the 150-volt ne I 
couple the wavemeter to L5 a 
the Inductuner to the max 1m « 
clockwise position Tune the wave 
through the range f al t 4 
me and note the wave 

setting when oscillator plate 
rises sharply. Vary the 








trimmer capacitor 
ing peaks at 61 me (6 
me if’s). 

Now, tune the Ir 
extreme clockwise end of the 
check the oscillator fre 
251 me. If the w: 
oscillator frequency t 
251 me, spread the 
(LA) to increase it ! 
lower the frequency. S 
together if the osci 
iow. 

Return to the low 


ive! 














touch up the trim 
4 
Ay A 8 
= 
aay! fite_} | 
, MIXER 
Fig 


then check the high end again. | 


the high- and _ low-er 
until the oscillator 
exactly 61 to 251 m« 
Connect the converte ’ 
receiver tuned to 11 me and peal 


for maximum tube h Set the 
tuner three full turn 
frequency end. Connect 

the eonverter and feed 

a signal or marker generator set 
range between 63 and 65 n 
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this ONE new ceramic capacitor 


does the work of FIFTEEN 


NOW ... you can handle a big percentage of special 
value and standard value ceramic replacements with a 
few Sprague “*Universals’’. Just four of these remarkable 
new capacitors take the place of forty-two regular 
capacitors, with capacitance values from 400 yuuF to 
015 uF. You can also use them to replace molded mica, 
ceramic tubular, and paper tubular capacitors in many 
bypass and coupling applications 

Sprague “Universals” are easy to use! No complex 
arithmetic involved. One look at the handy reference 
card packed with each capacitor tells the complete 
story... which “Universal” to use... how to wire the 
leads for the capacitance required. 

Type UHK-1, with seven needed values from .001 to 
.004 uF, is a High-K capacitor for use where rated 
capacitance is the lowest value permissible. Type UGA-1, 
with twelve values from .0004 to .0013 uF, is a general 
application unit with a capacitance tolerance of + 20°. 
UHK-2, covering eight values from .0025 to .0I5S uF, 
is a High-K capacitor like UHK-1. Type UGA-2 covers 
fifteen values from .0006 to .0027 uF, and is a general 


application unit with a +20°% capacitance tolerance. 


Put Sprague “Universal” ceramic capacitors on your 
“want” list now. Your customers won't ever have to 
spend another night without television for lack of a 
simple ceramic replacement. 


don’t be vague ...insist on 


Sprague Products Company e Distributors’ Division of the 
Sprague Electric Company e North Adams, Massachusetts. 


JUNE, 1956 


A FEW EXAMPLES OF HOW FOUR 1I\ AL"’ CAPACITORS 
MEET 90% OF ALL CERAM 
For .0004 uF 


Cut leads 2 and 3 from a UGA-I “‘t en, 


leads 1 and 4 as tert 


For .005 uF - UGA-T | 
Cut leads 2 and 4 from a UGA-I “I | Linge 
leads 1 and 3 as terminals 

a4 

For .001 uF kaa 
Cut lead 2 from a UGA-2“"l 13 | usa | 
to lead 4. Use leads 1 and 4 t i t 1 

‘or .002 uF me 

Sor. M [ uca-2 | 
Cut lead 4 from a UGA { i2L 7 
to lead 1. Use leads | and 3 as te LJ | ' 

| 

For .0033 uF — 

or .0033 4 , ag | UHK-1 

Cut lead 4 from a UHK-1 “I 13 

to lead 1. Use leads 1 and 2 as t tty; 
Pa : 

For .01 uF oR 

UHK-2 

Cut lead | from a UHK-2 “‘l 14 [ é ie 

to lead 2. Use leads 2 and 3 as te it ‘ 
. | 

For .015 uF | 1K? | 
Solder lead 3 to lead I on a UHK . be 
Solder lead 4 to lead 2. Use leads 1 and 2 il + J 


SPRAGUE 


world’s largest capacitor manufacturer 











ONE SPEAKER 
THE NORELCO 


for improving 
audio quality 


Unexcelled pe 


formance at @ 


moderate price. Here is your 
invitation to a treat in Superior 


performance. 


Features which make these 
Norelco FRS speakers distinctive 
are based on faultless design, 
quality materials and the best in 


workmanship. 


Exclusive alloy magnet steels, 
select cone materials, hand wound 
voice coils and individual align- 
ment—all contribute to “Living 
Sound”, the luxury of listening to 
realistic reproduction through 
Norelco Full Resonance Speakers. 


Priced from $59.98 to $6.75 in all 
standard impedances and sizes 


from 12 inches to 5 inches. 


eeeeeeeee eee eeeeeoeeeeeeee 


. ©: 2 © 


eeeeeeeeeeeeen eer eee eeeeeee 


*oeeeeeeeee 


ADD TO...and improve any 


sound system with Noreleo* 
*FULL RESONANCE SPEAKERS 


Send to Dept. D-6 for more details 


North American Philips Co., Inc, 
100 East 42nd Street 
New York 17, N.Y, 
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—— a a 
the mixer and rf amplifier trimmer _ strips of No. 20 co} 
capacitors for maximum output from bus bar in the 
the receiver. associated tube. 
Set the signal source to 210 me and Fig. 3 shows the 


RIZAUTCID AF Aw 


rer 











SOK ww 
REGEN CONT 
— "oe _ 
tune the Inductuner one-half turn from if strip with a supe 
the extreme-high-frequency end te- ond detector and one 
adjust the rf and mixer and trimme1 voltage amplificatior 
capacitors for maximum signal output the same as L6. L& 
If capacitance must be increased, add Adjust the couplings 
a sma!l amount of inductance between the if amplifier ar 
the trimmers and their respective grids. optimum detector pe 
If the trimmer capacitan must be tor sensitivity incre 
aecreased, the Stray inductance 1s too decreases as loa 
ligh. You can reduce it by shortening Adjust the regene) 
grid leads and by using %-inch wide smooth soft hiss 
HELP WANTED 
Ordnance engineering cut across will consist of app? 
many fields of science and tec hnology tions of about 100 
and information for design work is the Korean war it be 
drawn from many diverse fields of a central reference 
knowledge. If there is some chance information would 
that your subject field might be of speeded design, deve 
interest in ordnance work and if you duction of new milita 
have either formal or informal collec- future conflict, need 
tions of terminologies, glossaries, spe- publications may be 
cialized dictionaries or even references acute 
to them—please contact It is a matter of cor 


tance that uncertaint 


Allen Kent, Associate D . ° ° 

Center for Documentati ing of terminology a1 
Communication Rese do not impede ordr 

School of Library ence development. It is ne 
Weste te Universit 


establish definitions f 
terms that are also 

The Army Ordnance Corps is pre- of science and technolo, ( 
paring a comprehensive Ordnance Engi- in avoiding confu as ft 
neering Design Handbook to summarize of terms should prove h¢ 
fundamental principles and basic design to designers and user f 
data. It is planned that the handbook also to you. 
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“Here’s your double images Mr. McQueade.” 
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if it’s worth Engineers’ time... 








-.. It’s worth Engineered Cable 


—wwenren set ay 
;, ee 


Belden 


microphone 
cables 


Whatever the installation, 
whatever the requirements, 
there is an accurately 
rated Belden Microphone 
Cable built for the job. 














at 
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Belden 


WIREMAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO 





(O00) WIRES FOR. EVERY ELECTRONIC NEED 
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METER OVERLOAD PROTECTION AND OVERLOAD SIGNAL 


LIGHT. It is fused to prevent most common burn-outs and 
instrument damage. The 666 has complete meter movement 
overload protection. An overload signal light warns the opera- 
tor of overloads, or incorrect polarity. 


RAPID, RELIABLE AND ACCURATE MEASUREMENTS 
43 Unduplicated Ranges. 
Long (4 %"’) Scales are Color-Coded for clarity. 
Illuminated Dial for easier reading. 


AC CURRENT RANGES (from 1.5 MA to 15 Amps) MEAN FEWER 
INSTRUMENTS TO CARRY 


RELIABLE PERFORMANCE 


Doubly Shielded 45 UA movement assures continuous accuracy. 
Permanent Accuracy 3% DC, 4% AC. 
Sensitivity: 20,000 Ohms/Volt DC, 2,000 Ohms/Volt AC. 


CONVENIENT TO CARRY 
This instrument, with its unbreakable steel case, fits into the 
provided handsome leather carrying case which has space 
for all accessories. 
Lightweight: 4 Ibs. 4 oz. 
Compact:3%4," x 65%" x72". 


Complete with Probes, Power Cord, Batteries and $59 50 
Leather Carrying Case at your Parts Distributor. m 


PHAOSTRON INSTRUMENT AND ELECTRONIC COMPANY 


151 Pasadena Avenue, South Pasadena, California 


EXPORT Ad Luriema tec 09 Bread St. Mew Tork 4.8 YT 











RADIO 
IDENTIFYING 
TRANSISTORS 


HERE are more t} 
manufacture} 
States today and t 
of transistors n 
been estimated in exce 
The industry has grow: 
new processes develope 
types of transisto1 
market every few 
very little energy ha 
standardizing tran 
designation with the 
every manufacturer ha 


of identifying his 


necessitates having a 
facturers’ data sheet 
transistor before it 
In many instance 
have been available 


sheet were, f 


or st 
other, not to be had 
This usually happer 
turer decides to dis« 


tor type and it be 
transistor can 
ing the method dese 


mine the lead conne 


type. This will } 
point for measuring t} 
characteristi hou 
The following inf 
obtained: 
1. The base lead 


2. Polarity (p-n-] 

3. The emitte 

1. Type (point « 

The procedure | 
10 imple resistar 
made using an ohmmete 
Simpson model 260 VOM 
per volt). Any give | 
the transistor will sk 
the resistance mea 
meter connected one 
lower than with the 


| The low resistance 


ward resistance, the | 


| reverse-bias resistar 


measurements should |} 
ohmmeter whose lead } 
If the ohmmeter leads 
they can be determi: 
other voltmeter. 
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TRANSISTOR o 
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Determining type of transistor 
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come the (tra > 
with high acceptability. 
You trust them... 


so do your customers! 


Universal vibrator transforme) g 

the combined electronic skills of De lio and 
General Motors, meet the requirem¢ nearly 
every model of auto radio. Eacl ed for 
easy installation and complete « 

tion. Laminated core inserts are st 1 out of 
low-loss silicon steel and heat treated tain 
correct magnetic properties. Coi 
wound on special machines. All mod e ample 
leads. Your UMS-Delco Electronic |] ts Distrib- 
utor can supply you with all mod ( him 
today. Remember, the Delco Wonder Bar Radio is 
being nationally advertised in leading nsumer 
publications... so you are tuned in tantly 
increasing service. 


Uncased Models 6055, 6065, 6067 
do not include filter network 


Cased Models 6060, 6064 and 6066 ar ide with 
**A”’ line filter network consisting of an “‘A’’ choke 
and .5 mfd. capacitor. Easy-mount ng ten 


plate, plus three self-tapping screws are included 
for your convenience. 


DELCO 


Ww ON OO & fe 








RADIO 


DIVISION OF GENERAL MOTORS 


GAmenar MOTORS 


A GENERAL MOTORS PR t A ne 
PARTS SALES) - 


Distributed by De 


A complete line of original equipment service parts from tl 


t N 


FROM DELCO RADIO 
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CAPE CANAVERAL 
Ue) LAUNCHING AREA 
“ 


* 


. GRAND BAHAMA 
o ELEUTHERA 
| Sv 
we - SALVADOR 


ia ey MAYAGUANA 


GRAND TURK 
* 


cocoa 


PATRICK AFB 


AIR FORCE MISSILE TEST CENTER 


Florida Flight Test Range 


FLORIDA 





PUERTO RICO 
. > 
\ Ga 
“Ns e@ 
re) c REPUBLIC 
DOMINICAN REPUBLIC ° 
€ INSTRUMENT ON > 
—> LINE OF FLIGHT ” : 











RCA 


ANNOUNCES OPPORTUNITIES 


in Guided Missile Test Instrumentation 


For Electronic Technicians 
At the 


following locations 


PATRICK AIR FORCE BASE, FLORIDA CAPE CANAVERAL 


Engineering development technicians 


Radar Timing 
Radar 
Communications Radio Telephone 
Test Equipment Telemetry Optics 
Enjoy ple asant Florida living and working at these locations. 


Liberal company benefits. Relocation assistance 


INTERESTING DOWN-RANGE ASSIGNMENTS 
Radar 
Radio 


are located on the Island: 
and lodging furni hed. Return to U.S. ever 


Telephone 
Optics 


Telemetry 
Timing 

shown on the map ahove. Sa ary, 
y 3 months. 


The se po ition 


80% incentive, meal: 


> 


For information and arrangements for persor 
interview, 





send comple te resume to: 


Mr. H. C. Laur 

Technical Employment, Dept. N-15F 
Missile Test Project 

RCA Service Co., Inc. 

P.O. Box 1226, Melbourne, Florida 


RADIO CORPORATION of AMERICA 
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CAUTION: Do 
than 1 
If the cu 


not 
larger 
transistor. 


ma to 


rre 


the ohmmeter is not 
be checked with a mi 
ohmmeters use current 


ma. The Simpson m 
if only the two 
ranges are used. 

1. The first lead di 
base lead of the trar 
measuring the _ three 
ances of the trans 


The highest f 
between the en 
the 


lead 
that 
Therefore, 
lead of the 
2. The transistor 
fied as 
the negative 
nected to the 
terminal of 
to the othe 
forward-resistance 
obtained, the trar 
rity. Nate tl 
lead of an ohmmete 
inal negative (cor 
leads with 
3. The 
have been 
now be in 


lead of 


the oh 
two 


pola 


a de vi 
emitte. 
identified 
dividually 
the ohmmeter to tl 
ward resi 
of the positive le 
the transi 
will be at the emitt« 
is an n-p-n type, the 
lead will be at the 
1.A 
easily be 
transi 


resistance. 


tance ar 


tor 1 


tor by its me 
Connect 
the diag 
forwa 


lead is 


shown in 
emitter-base 
positive con 
ter for 
connect 
will 
The 
for a 

about 

reverse 
lector. 
point-contact 


the 6-volt 
give 
emitter-base 
junction 
one-half 
bias is 
However, if 
type, 


its 


unuse 


tran 


transisto1 


to polarity, p-1 


point-contact 
distinguishe 


ne 


p-n-p polarit 


a reverse 'b 


V 


the 


the 


cation will go past the 


indicate a negativ 


this reverse bias i 


r 


base, conne 


i 


connect 
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fhe most 
Complete Line of VOM’s 


MONITOR 


Select the one that fits your needs! 


Note: Records below are 12-inch LP . 
and play back with RIAA curve unless Re se 


onl 
otherwise indicated. MODEL io ie le 


SCHUBERT: Sonata in A minor 
Sonata in A major 
Friedrich Wuhrer, pianist 


Vox PL-9130 
mn « the piano 


world’s most » 
popular: 


Over half a million Model 260's 
have been sold to date! 20,000 
Ohms per volt. You'll find it 
wherever quick, accurate, elec- 
trical checks are needed. It's so 
handy, so dependable, so sensi- 
bly priced! Ask your jobber. 
Price, including 


Adjust-A-Vue 
Handle, only $38.95 
HAYDN: The Creation 


Soloists, Chorus and Vienna State Carrying Cases from $6.75 
Opera Orchestra, Mogens Woldike, 
conducting 
Vanguard VRS-471 /2 
1 have never cared muct 


| nt +3 : = : MODEL 0 


1 t y 1 ce 
mmediately beside it 


tion making it ea 


ti ilarly since the di hoa * ict are th r Delwre! 
ial. With an understanding a words the 


the new VOM with a7” meter 


MILLOECKER, Karl: The Beggar 20,000 Chas per volt OC and 5.000 
Student Ohms per volt AC sensitivity . . . 33 
Soloists, Chorus and Vienna State —— ages 

Opera Orchestra, Paulik 7’ case with Adjust- 


conducting. A-Vue Handle + $59.50 
Vanguard VRS-474/5 a : = 9.95 


a contem} f the Viennese 
Sesser Stade sea wea | A NEWS 

operetta of the day t ti 
the ms nent Desc grein eee MIDGETESTER Mode! 355—New shirt-pocket size Volt-Ohmmeter $29.95 
eed cea e  recaee Hg pedgecs MODEL 240—Small VOM; 14 ranges; up to 3000 volts AC or DC $26.35 
a ithentic lilt and the recording ishly . MODEL 230—Small VOM; 12 ranges; up to 1000 volts AC or DC $24.95 
ae ROTO RANGER Model 221—25 Separate meters at turn of a switch $75.00 
Flamenco LABORATORY STANDARD —For instrument calibration. Price on application. 

Solo guitar played by Mario Escudero ° 
Folkways FP-920 (10-inch LP) 


Virtuosos of the Spanish guitar a almost 


incredible ie their i lity ‘i d ia ; le es ELECTRIC COMPANY 
exceptiona demonstratior and est materia 
varticularly he variou transient “ ac- Manufactu . ‘ 
sue aie daeuie aek alma ae World's Largest rer of Electronic Test Equipment 
i ri ent. Th i ot a good in thi itter 
a Almeida di 8295 
‘$ a more effortle astery of 5200 W. Kinzie St., Chicago 44, Ill. . EStebrook 9-1121 
The machine-gunlike burst In Canada: Bach-Simpson, Ltd., London, Ontario 


Most sensitive VOM 
available! A Volt-Ohm-Microam- 


meter with a big 7 meter in a com 


pact 7” case 33 ranges Adjust- 
A-Vue Handle 


price complete $88.00 
Carrying Case $ 9.95 
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NEW RECORDS 





\ SIBELIUS: Symphony No. 4 

Pohjola’s Daughter 
Anthony Collins and London Sym 
phony Orchestra 





London LL-LO59 


Makes Sweep and Sync | 
Circuit Trouble-Shooting Easy! : 
LOW-COST DYNAMIC 
SWEEP CIRCUIT ANALYZER | | 


Erin o Erin 
A Thomas Moore Suite, Richard EIl- 


sasser at the Baldwin Organ 
MGM E 3205 


for a : 
. —— Wis jerome a _ , : The 
Black-a nd-WhiteTV DYNAMIC SWEEP CIRCUIT ANALYZER _ 
mar, a 
and color too! - =e | 


they 


only 





Vocals 
§ 95 3 
60 dealer net Model 820 fl 
TWO 1. Horizontal pier vertical —— n agplall Risse ™-say . 
a yn jise gene ? t neimyr Ked hu 
INSTRUMENTS square wave and sync pulse genera " - semanas 
2. Complete compatible flyback and yoke 
IN ONE tester. Paris After Midnight 


Liane with Boheme Trio 


ISOLATE SWEEP/SYNC TROUBLES RAPIDLY IN FIVE EASY STEPS!!! Vanguard VRS-7025 


i , > o 
1. VERTICAL TROUBLESHOOTING 3. HORIZONTAL TROUBLESHOOTING SPECIFICATIONS Vight and Day (Cole Porter Songs) 
Liane with Boheme Trio 


Inject 60 cps on vertical Drive horizontal output xfmer Signal Outputs 

output grid from “vertical directly from “xfmr drive” 5.734 cps sawtooth a Ise wi | > 

on ZA jack : sistant euupepebinion \ anguard VRS-7029 
. 15,734 square wave adjustable If wou like rer 


60 cps sawtooth locked to line romar n ‘ 
2. HORIZONTAL TROUBLESHOOTING Ay + A Secmetne cass lagoon cas BC agains ag 
prene yoy A tion yoke in receiver with Model 820 amplifier for flyback yoke test | of the romanti mood 
horizontal grid drive” jack 5. SYNCCIRCUIT TROUBLESHOOTING Calibrated for color and black-and- er +} oa . 
Inject vertical and horizontal sync white . » Se oN 
VAVAYA| pulses, stage by stage, in sync ampli- Test leads supplied inobtrusive but dee; 
= fiers, with accessory probes Operates on 105-125 VAC Liane. het ice i 


OTHER WIN-TRONIX LOW-COST TV TEST INSTRUMENTS— | may ‘think it is bei 


Buy Now for Bl. & Wh. Service— ! 
y ervice—be ready for color The Mitchell Boys Choir 






WHITE DOT—Linearity RAINBOW GENERATOR COMPATIBLE FIELD Hifirecord R-301 
Generator Model STRENGTH METER | The featured 

Model 150 Model ented with tremend 

160 330 shine 





4 $79.95 Patent Pending $49.95 $129.95 & oo I o Re tie nto, Ph se H 




















FLYBACK AND YOKE @ Compatible advanced design COMPATIBLE CRYSTAL Dick Stewart Sings 
prevents obsolescence! z8 fi 
a eines spel CAARRATOR | Hifirecord R-401 
Model g" quality ve | S urt i 1 r - A 
@ Portability! aa fre he or 
810 @ Standard worranty on all ad | that tk ‘ A t 
struments! f tone pitel r 
- SEE YOUR PARTS JOBBER! E 4 lefines k a mpar 
. ae guitar, drums, harp, ba 
$29.95 WRITE FOR FREE LITERATURE! $59.95 | listenable and impressive } 
i ISSiVE t The or n | 
WINSTON ELECTRONICS, INC. | occ 
tf Name and addres oT 
1 toned th 








RE-656 4312 Main St., Philadelphia 27, Pa. D tn ed by na Bente, Samet 
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MISCELLANY 


The New 
THE FUND REACHES 


$12,019.36 GOODMANS 
mh ee 


{ FREDDIE-WALK 
« FUND 


HE Help-Freddie-Walk Fund has but thousands more will be needed 
Tis received a very encouraging before Freddie’s growth is complete. 

letter from Herschel Thomason, The mechanical limbs, upon which he 
service technician of Magnolia, Ark., will be dependent all his life, must 
and father of 8-year-old Freddie, who, grow as he does. Therefore we again 
as most of our readers know, was born’ ask our readers to be as generous as 
without arms or legs. they can in support of this worthy 

Freddie was fitted with legs some cause. 
time ago and has learned to use them Any contribution you might be able 
almost as well as any normal child. to make will be acknowledged and 
A short while ago he was fitted with his sincerely appreciated, no matter how 
first arm, and it has opened up a new _ large or small it may be. Make out all 
world of experience for him. As the checks, money: orders, etc., to Herschel 
accompanying photo shows, Freddie is Thomason. Send all contributions to: 
learning to feed himself. Help-Freddie-Walk Fund 
His father writes: “He is still doing % RADIO-ELECTRONICS 

very well with his arm and uses it all 154 West 14 Street 
the time. He can wear it all day long New York 11, New York YOUR LOUDSPEAKER 
without tiring and, as far as the basic 
movements are concerned, he has 


mastered it completely. + plus 


“He also walks very well on the new 


legs he received on his last trip. They | - A SIMPLE ENCLOSURE 


are about ° inches longer and quite a 


lot bigger than the previous ones. When rx Tape only two-thirds the size required 


he has his arms and legs on now, he 
really looks grown up.” : . for a hass reflex 
Freddie has received some wonderful 4 
letters in the last 3 months. Bobby 
Hoffman, of Richmond, Va., writes: 
“IT was born the same day and the 
same year that you were (March 31, 
1948). I hope that you are being taken 
good care of. I hope that you receive 
much greater help than my dollar from Freddie Using His New Arm 
many, many more friends.” 
And another friend of Freddie’s, who RADIO-ELECTRONICS Cor 
prefers to remain anonymous, has writ- _ tributions as of Jan. 10, 1956 $11,272.23 
ten to the Fund: “I am indeed happy FAMILY CIRCLE Contribution 602.50 | 
, : Anonymous, Ontario, Canada 2.00 
to read of the good progress little : ‘ ‘ 
a . . : : Anonymous, APO 858, New York, 
Freddie is making. Glad to see that NY. 10.00 
the Fund is growing and that you are Anonymous, Aberdeen, Wash. 50.00 
still promoting this wonderful endeavor Joe Apathy, Sacramento, Calif. 2.50 
it is a brilliant ray of light, shining “Beets,” Buffalo, N.Y. 5.00 ; 
through this age which tends toward Corner Drug Store, Lawrence, 7 : will give you 
overcommercialism.” Mass, 5.00 pis 
Mr. W. H. Nicholson, of Voiture 370 Pyna Company, Philadelphia, Pa. aa | IMPROVED 
ao Thomas B. Harvey, St. Louis, Mo. 10.00 
of the 40 and 8 Society, sent the follow- 4 ee . 
: ‘ o - = Bobby Hoffmann, Richmond, Va. 1.00 
ing along with their donation: “The  ¢jvqe Hudson, Cloverdale, Ore. 2.00 SPEAKER SYSTEM 
primary purpose of our organization  R. Kelly, Richmond, Va. 10.00 
is child welfare and we are always La Societe des 40 Hommes et 8 ‘ 
interested in giving our help so that it Chevaux, Voiture No. 370, New PERFORMANCE 
will benefit some child. Britain, Conn......... eoseees 10.00 i hale 
“We feel that your Fund is an excel- H. C. Matzinger, Wyandotte, Mich. 2.00 


ae — 
lent cause and by unanimous vote the Howard Merrylees and Family, through Friction Loading 


4 - poms La Mesa, Calif. ' oe 2.00 
membership of Voiture 370 expressed Newport County Radio Club, on , 
its desire to assist in some small way. Newport, R.I. “ as 5.00 e Extended bass response to 20 cycles 
Please accept this donation with our Philadelphia-Camden Chapter of e Virtually no pe above this frequency 
best wishes.” the National Radio Institute . © Effective air-loading to zero cycles — 

We would also like to make special Alumni Assn., Philadelphia, Pa. 5.00 greatly red 9 distortion due to ex: 
note of contributions received from mtg gg Price, Chicago, III. ‘ 2.00 | cessive cone displacemen 
the Philadelphia-Camden Chapter of T. P. Roche, Rock Island, Il. 1.00 | 

Pape “ar : Mr. and Mrs. Luis M Ruiz, Cam- | 
the National Radio Institute Alumni ton 00 
Assn. and from the Newport County = pyre K. Wnick. Rockford. Iii ; 2.00 See your hi-fi dealer, or write for 
Radio Club, Newport, R. I., whose Robert G. Watson, Xenia, Ohio 13 complete details to Dept. RF-9 
members are making their second dona- Herbert J. West, New York, N.Y. 200! ROCKBAR CORPORATION 
tion to the Fund. TOTAL CONTRIBUTIONS as of 650 Halstead Ave Mamaroneck, N. Y. 
The Fund has now topped $12,000, April 10, 1956 $12,019.36 
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In Canada: A. ( T g Ltd ronto, Can. 
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TRAINING AT HOME 
: ® 
BUILD 16 RADIO \. von | | — eVICES ss 


A Practical Home Radio Course 


* No Knowledge of Radio Necessary 
*® No Additional Parts Needed 
*® Excellent Background for TV 


FREE SET OF TOOLS, TESTER, 
SOLDERING IRON, HIGH FIDEL- 
ITY, SIGNAL TRACER, CODE 
OSCILLATOR, PRINTED CIRCUIT 
SIGNAL INJECTOR 


RADIO & ELECTRONICS $ 95 r 
Only 1 C ne \\ 






TV 








| FREE HI-Fl, RADIO & TV SERVICING LITERATURE (See Coupon) 


WHAT THE “EDU-KIT" OFFERS YOU pen amie. tac 





Edu-Kit"’ offers you an itstanding PRACTICAL HOME RADIO COURSE at a 
2ck-bottom price r jesigned to train Radio & Electronics Technicians, mak 
} use Of the most modern mett f home training. You will learn radio theor q 
‘ - vad - . 9 y > Ta 
reguiar schematics: how to wire and \F 
e and trouble-shoot radios. Yo ~ “ 
chassis as well as the latest develop { 


¥! 
a mrxrrd ‘re xE 
fi r test eq pment You 





tlator You ! ea 
yressive Signal Tracer, the Progressive 
io & Electronics Tester and the ac 





hnician and General Classes of F.C.C 
Receiver, Transmitter, Code Oscillator , 
learn how to operate them. You w 


d. The Edu-Kit 













































ct jineering experience. The ‘‘Edu-Kit Bell Sound Systems, Ine 
provide y wit » bas jucation in Electronics and Radio, worth many times ; . ¢ = \l } 
the plete price of $19.95 > . ; 
THE KIT th HI-FI EQUIPMEN1 
You slia ake The ‘*‘Edu-Kit allows you t ‘ ni« ; . I U 
d ‘ wr yourself at your own rate Ne escon ! ! 
; J - ructor is necessary rV Products Co., Ine. t 
on y t The Edu-Kit s also used for : : ees ] 
we pay a ourses of study, extra-« ‘ Y 
fut tre nd on 
rehab Ed ux 
pt from tter tha by s DUAL AUTOMOBILE RADIO M 
Loren DeP t. 1496 Tect Jr tein 
or i ha en ‘ in AERIAI ! r t 
s net t y the R als ‘ , 
at your t encies te 2 i > 
at dea Scientific and Cu 
pasta t t t a UNESCO) and 
the y t for r ‘ 1 radio and young peo t } ty 
A “ t a F yrou 4 clubs. The **Edu-Kit : hg 
from yo course by th servicemen and P - 
than 1 f : x this country and 
san f sais of a ed for universal use. the Edu- 
sacks ) ha succe s nm any voltage from 105 
u-Kit t 79 volts, AC and DC. For use in 
he world. T Edu-Kit countries employing higher ' volt [ee @ 
carefully de yne tep by ges. a 210-250 Voit AC OC odej is 
you cannot make a mis available ee 
ROGRESSIVE TEACHING METHO <a % 
The Progressive Radio “ Kit’ is the foremost educational radio kit in the . ah 
world d is universally acce 4 as the standard in the fi« ectronics training = a 
The uses the modern educational principle of There 
ct, learn schematics, study theory. practice r all in a 
designed to provide an easily-learned, thorough and ir ter id * a3 
. } 
the various radio parts of the ‘‘Edu-Kit."’ You then learn Sed 
ring of these parts. Then you build a simple r >. With 
xy listening to requiar broadcast stations. learn theory . W 
shooting. Then y« build a more advanced radio, learn 
techniques. Grad progressive manner, and at 3 
sw find yourself const advanced multi-tube radio and f . ( ; 
circuits, and doing work like a professional Radio Technician rA-JU 
} r 
. 
it TROUBLE-SHOOTING : si 
You wil! receive al! parts and instruc- You will learn trouble-shooting and 4 ectior ie! t ter t ~eas i ( 
tions necessary to build 16 different servicing in a progressive manner. You a i, } , P pees a4 
adio and electronics circuits each will practice repairs on the sets that en r ‘ T 
Quaranteed to operate. Our Kits contain y< construct. You will learn symp Delco Radio D ‘ Cener 
tubes. tube sockets variable electro toms and causes of troubles in ome . . ! ¢ 
lytic and paper dielectric condensers portable and car radios. You will learn Moto _K I 3K -58 
resistors, tie strip coils. hardware how to use the professional Signal Ao < 
tubing, punched metal chassis, instruc Tracer, the unique Sianal Injector and er fre ' 
te Manual € e Me " A aioe > ‘ > rn " , 
on sanwale, te jaa eines te he dynamic Radio & Electronics Test ( ER AMIC CART RIDGE we gn O0O0 ‘ rat 
a 1 oe » A a . While you are learning in this prac r < - 
cuit materials, including Printed Circuit tical way. you will be able to do many b i { é i i n vir 
chassis, special tube sockets, hardware bt friend ad neigh > ‘ I i u 
and instructions. You also receive a & repair 16> fer your vr - a 15-ry ind ur , 1 sit 
useful set of tools. a professional elec- bors. and charge fees which will far ex- hire for tar , Rerpy — ‘ 
tric soldering iron. and self-powered ceed the price of the ‘‘Edu-Kit Our pnire I re circu 
ynamic Radio & Electronics Tester Consultation Service will help you with 
The Edu-Kit’ any technical problems you may have t r { 
erucwens ane Ue J. Stataitis, of 25 Poplar PI., Water- mn. Voie 
cillator in addition . bury. Conn writes: ‘*§ have repaired Ol 
Questions and ~ > Laf: ‘tte tad 
aa . several sets for my friends. and made , <ataye € .adio 
, wr ties ane money. The ‘‘Edu-Kit’’ paid for itself venue, NX \ 
< esso » INC y 
Progressive Signal Tracer and the Pro- 1 was ready to spend $240 for a Course 
gressive Signal Injector " High but 1 found your ad and sent for your 
ide ide i it." > . 
Fidelity Guide and a Quiz Book Kit IMPROVED SPEAKER I} 


CLOSURE, / 
witn better 


FREE EXTRAS 


@e SET OF TOOLS @ RADIO & ELECTRONICS TESTER 


@ ELECTRIC SOLDERING IRON @ IESTER INSTRUCTION 
MANUAL @ MEMBERSHIP IN RADIO-TVY CLUB: CONSULTA- 
TION SERVICE @ HI-FiGUIDE @ QUIZZES e TY BOOK 











UNCONDITIONAL MONEY-BACK GUARANTEE 





j" — — — MAIL TODAY—ORDER SHIPPED SAME DAY RECEIVED———- 
| Order from ad—receive free bonus resistor kit worth $5.00 | 
| Send “Edu-Kit’ Postpaid. | enclose full payment of $19.95 | ~ eee ' aa A 
Send “Edu-Kit’’ C.0.D. § will pay $19.95 plus postage | away Ca tee k p withou 
Sena me FREE additional information describing ‘‘Edu-Kit."’ Include FREE valuable us of tool ‘Iyei ati : 
| Hi-Fi, Radio and TV Servicing Literature. No obligation = : ‘igin National 
| Outside U.S.A.—No C.0.D0.'S. Seng check on U.S. bank or Intern’t'l M.O | Watch Co., | Ill. 
Edu-Kit for 105-125 Vv. AC OC $20.95: 210-250V. AC DC $23.45 | microy he ne +} 
»phon 
Nam , mERO 
fem COMMERCIAL AMPLIFIERS. for earlier er 
| | Pacemaker line of 8 models and changes in Ir 
ee oe 497 Union Ave ar is i orie 0-watt ac rave sidera 
| PROGRESSIVE "‘EDU-KITS"' INC. aS a es: 10-watt ac gave considera! 
i tke alent cand ae em alin it copes teense dency ti Sania cain eadotaaais aataselemecmmemr tina reiamas aia ane cee amplifier; 10-watt system com- Available in kit 
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TEST 5 TUBES in 4 SECONDS EACH...ACCURATELY! 


WITH THE NEW ADVANCED ENGINEERED 


pr ecise MODEL 116 


Gm. & Em. ULTRAFAST =e ae 
TUBE & TRANSISTOR TESTER ee 








PRECISE MODEL 116K in kit form $69.95 ae 
PRECISE MODEL 116W factory wired $119.95 “a 








Servicemen know the Precise Model 111 (the winner in an independent survey 
easily rates ‘the finest tube tester in the field’’ at any price, BUT FOR AN ON 
THE JOB QUICK-TEST .. . the fastest, most accurate is the PRECISE Model 116 
What's more you test tubes the foolproof method inherent in the famous Precise 


Model 111. 









Did you ever wish you could plug in 5 of the same type tubes at once and check 
each one individually by rotating a switch? YOU CAN WITH THE PRECISE 
MODEL 116—Plug in 5 IF tubes and let them heat up at once and then check 
each one separately by rotating the TUBE BANK switch. ACTUALLY CHECK 5 
TUBES IN 20 SECONDS, 4 SECONDS PER TUBE. 


The Precise Model 111 taught the lesson that IF amplifier tubes (like the 6BC5 
or 6AU6) should be tested for Gm (mutual transconductance) while the power 
amplifiers (like the 6L6) should be tested for Em (emission)—that’s ULTRAFAST 
Model 116 test! It checks each section of each tube separately . . . by rotating the 
FUNCTION SWITCH .. . each triode of a dual triode is checked individually ... 
each diode and the triode of a duo-diode-triode is separately tested and not 
lumped as in other testers . . . and a pentode is tested as a pentode—not a diode. 
TRANSISTORS, SHORTS, GAS, LIFE, Em, Gm etcetera can be tested with the 
) PRECISE Model 116. 

You can inexpensively extend the Precise Model 116 to test filament current, etc. 























The Model 116 gives an accurate, ultra-fast (3 basic knobs for testing) check of 
| television tubes! 





No Surplus—An etched panel—beautiful Moleskin covered wood carrying cose 
) and cover and specially simplified instructions makes the PRECISE MODEL 116 
THE FINEST FAST-CHECK TUBE TESTER AND DOLLAR EARNING TRAVELING 
COMPANION A TV SERVICEMAN EVER HAD. 

Not yet at your distributor. Order NOW to insure early delivery. 


SEE YOUR LOCAL DISTRIBUTOR FOR PROOF OF WHAT WE OFFER — OR WRITE 
US FOR DOCUMENTARY RESULTS OF AN INDEPENDENT SCIENTIFIC SURVEY. 










$229.50 


te Om 
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A AF—BAR GENERATOR 

WiRE p eT ae 

909K ...... + Sonar 

ae 909W $37.50 f $53.95 

THE FINEST VOLT, REG, ; 

7” VIVM KIT LOW PRICED RF SIGNAL GENERATOR UNIV. AF, SINE, SQ, & PULSE GEN. Pr PTAK .. $2.95 
9071K $35.95 “BEST BUY"’ IN GEN. FIELD 635K ' $33.50 specificat not PTAW $4 25 

9071W $49.95 610K $23.95 EY  cacvccsiies $52.50 4 

610KA pre-assembled head $28.95 vn 

WRITE FOR CATALOG RE 6-6 610W $39.95 SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR DISTRIBUTOR TODAY! 





—_ . 
preci S@ DEVELOPMENT CORP. oceansiDE, NEW YORK, U.S.A. 




















HE PROVED IT FOR HIMSELF! 


The new Pyramid Imp is smaller, yet better than any other molded paper tubular 
capacitor; Operates at full rating of 100°C (212°F—boiling point); 
Exceeds moisture resistance requirements of U. S. Government specifications 
MIL-C-91A; Copperweld leads are securely imbedded to withstand 
4 360° bends without breaking. 
These features, plus an almost indestructible thermo-setting plastic encasement make 
Pyramid Imps your best molded paper tubular capacitor. 
For full information on Pyramid capacitors and rectifiers, 
see your local distributor or write to 

DISTRIBUTOR DIVISION 


PYRAM i D ELECTRIC COMPANY 


1445 Hudson Bivd., North Bergen, N. J. 
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NEW DEVICES 


orm.—Karlson Associates, Inc., density in forward direction to 


1610 Neck Rd., Brooklyn 29, be considerably increased while 
I ‘ 

ee maintaining same voltage drop 

a cor entional cells. Cell ze 

R ee ey trinretggieit KIT, for given output can be reduced. 

! va peaker e! Operate afely at higher volt- 

her ‘ } del SS 2 ages and temperatures than be 

ke Kit super tweeter ar lore Mechar ical ruggedne of 

ch woofer Functior he conventiona ‘ while permit 

ee] —~6H00 evele ind 4.001 ting I rization. Compo- 

16.000 evel Combined fre nent Div., Fede ral Telephone & 

ene} res} P f S 1 Kingsland Rd., 


Radio Co., 100 
Clifton, N. J 


NOISE-SI P P RESSION FIL- 
blew i/ , Miniaturized rf 
passes requireme 

! MIL-1-11748 14 
1S capacitor sectior 


range of 0.15 





ie. trom Oo 16,06 ] U Withstands gre 
‘ } pant fur 
nt ! h. Prec 7 
for emb] , Oy 
. See : AF ios oa 
hed | Ke re >» 
‘ ‘ er 1 > 
n bala nee tre le ad “2 
Heath Co., Benton Harbor 2 “2 
Mich. < int of hock and vibration 
a ve high temperature 
SELENIUM RECTIFIERS, hich- Hermetically ealed, extreme 
rrent density type, ilmost e and lightweight. ( 
( é nd hter ‘thar ‘ er neered witl 
hape tations. For portable 


1 e Astron Corp., 

Grant Ave. E. Newark N. J. 

OSCILLOSCOPE, model 3441-A, 
} trument featuri ] 


tor type sweep shes ta 





with rate to 60 ke, ret ¢ 
blanking, meter for 0-3 and 
0-10-volt k-to-peak calibra- 
tior Z modulation, trace 
Inver ym and i-position cor 
conventional elenium stacks. pensated vertical attenuator. 
New proces enables current Narrow-band vertical response 


PICTI 
YORI 








10 cycle 200 | 

respec \ 

4 

t 1. 
put I Vert 
pec ¢ 2.2 r 

p } 2 f } p 
ct ] ( a 

hunted | Mo 4 i 

I ] Hy 1 re 

( ] to 15 th se 

of 0.1 volt ? ner nel 


Triple tt Electrical Instrument 


Co., Bluffton, Ohio 
HORIZONTAL TRANSFORM- 
ER, HVO high ta ou 


put, ex t re acement for Zenitl 
part Nos.: S-15015, S 
S8-15911 $-15912, §S-161 


3%2-IN 











4 
16204, S-16566, S-171 S 140, 
S-17233, S-17244 S 24 S- 
172¢ S-174 S-1 S f 
S-177¢ S-17812 S-17 
17939. S-18125. S 7 Ss } 
S-18930, S-20908 Merit Coil & 








Yes, you get this big, brand new book, “150 
Radio-Television Picture Patterns and Diagrams 
Explained”, absolutely FREE! Just off the press. 
Gives complete 11 x 22” Schematic I rrams on 
leading models Radio and TV Sets sy 

‘arge 842 x 11” pages, with full instructions on how to use 
he diagran ie t” in every repair kit. You get this 
book as a FREE Gift for asking to see Coyne’s new 7-book 
et, “Applied Practical Radio-Television”! 


At Last! Money-Making “Know-How 
on Transistors, Color TV and Servicing 


Coyne’s yvreat 7-volume set gives you the wer 








to servicing 
problems quickly For basic know-how” that easy to under- 
stand you'll find everything you want in Volumes 1 to 
5000 practical fact 


5 on over 
and data. Every step from fundamentals to 
istalling, servicing and trouble-shootir ll types of radio and 
TV sets. So up-to-date it covers COLOR TV. UHF and the latest on 
TRANSISTORS. All this plus Volume 6 NEW Coyne TECHNICAL 
DICTIONARY with over 4000 definitions of the latest term 
symbols and abbreviations in radio-TV, electronics and electricity. 


EXTRA! 900-Page Television Cyc pedia Included 


And then, for speedy on-the-je ou get volume 7—the famous 
Coyne TELEVISION CYCLOPEDIA.. It answer t we television 
problen on servicing, alignment, installatior t 2-asy-to-find 


ABC order, cro 
FREE for 7 days; get the Servicing Book 


OYNE 


JUNE, 


In 
-indexed. Use this 7- ime fv. RADIO. LIBRARY 
ABSOLUTELY FREE! 
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wenaealee me 
Ome MOITIARTe! O1ory 


GREAT sar? 





SEND NO MONEY! Just mai oupon for 

We'll include | of 150 TV-Radio Pat & 
t, Pay $2 in « day and 32 pe no 

(Cash price, only 322.95) Or you an returr 

ir days and owe nothing. YOU BE THE JI 

of TV-Radio Patterns is yours FREE to kee ( 





YES! Ser \ “ADI Practical 1 
TRIAL po bi I V-R Pr 
Name 
Address 
| City 2 


Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL, Dept. 66-T1 
500 S. Paulina St., Chicago 12, Ill. 


Where Employed 
(0 Check here if you want library sent C.0.D 


postage on delivery. 7-day money sesh guarantee 


Transformer 


RE TEST TUBE 
ASSEMBLY 


relemat 


CUSTOM ME 


Continued) 


Corp., $4 \ 
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st 
COMPLETE LINE of 
ELECTRONIC TOOLS 


ever offered the industry 


HUNTER Tools, originators of the 
[V Slug Retriever, now offer the 
only complete line of Electronic 
land I A ls available. 


Famous Hunter Tools... 


* SLUG RETRIEVERS 

* SCREWHOLDING SCREWDRIVERS 
NUT DRIVERS 

DURA TIP SCREWDRIVERS 
SPIN DRIVERS 

INSULATED DRIVERS 

BELT TOOL KITS 

HEX DRIVERS 

DRIVE ALL JUNIOR 

SMITTY (Allen Type) DRIVERS 
TENSION TWEEZIE 

HOT TUBE PULLERS 
ALIGNMENT TOOLS 


SEPARATELY OR COMPLETE 
KITS 


> 


eeeeseets 2. 2 * 








jobbers... 
Order your matched 
displays, today! 
DISPLAYS THAT 


COMPLIMENT YOUR 
STORE 





SERVICE MASTER +100 


SERVICE MASTER #500 


Write fora free copy 
of our new complete 
catalog, today! 








HUNTER 
TOOLS 


Box 564 
Whittier, California 





ALL TOOLS IN SIZES 
TO FIT YOUR SPECIFIC 
NEEDS! TOOLS DE- 
SIGNED FOR THE ELEC- 
TRONIC INDUSTRY 
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BATTERY 
ELIMINATOR 


MODEL “‘A"’ 


Converts Battery Radio 
to Electric Operation! 








At All Distributors 


manutactured by 


PoiimaPruercon”*™” 


Chicago 25, Ill. 


4727 N. Damen Ave., 


monvufacturers of electronic equipment since 19278 


Export: SCHEEL INT., Chicago 


Watch 
for the 
July 
RADIO- 
ELECTRONICS | 
On Sale 


June 26 


Always 
mention | 
RADIO- 

ELECTRONICS 

when you 


answer 








advertisers. 


NEW DEVICES 


match or blend 
Self-illun 


with panels. 
nated if desired. Metal 


case will not chip, shatter or 
warp, and gives antimagnetic 
shi ing. Available in all stand 
ard ranges and may be ordered 
with special ranges._-Phaostron 


Instrument & Electronic Co., 
151 Pasadena Ave., S. Pasadena, 
Calif 


15¢-INCH RECTANGULAR 
ITERS, mod 


METER xlels 68 and 69, ac 
and d models for semiflush 
panel-mount applications, sup- 
plied with or without illumina- 
tior External zero adjust pro 
vided in all cases. Wide variet 

of range Hickok Electrical 
Instrument Co., 10531 Dupont 
Ave., Cleveland 8, Ohio 


SELENIUM RECTIFIER TEST- 
R, Win-Tronix model 


E odel 610. Give 
( pn cor 
I r inder i 
Flashir red 
itor t< ‘ 
¥ Rectifier i 





reuit conditio ir t 
20 to 1 0 ma. Fixed 
pad 4 nstrument r 
and give i reased accuracy 
Winston Electronics, Inc., 4312 
ain St., Philadelphia 27, Pa 
8 NEW REPLACEMENT FLY- 
BACKS for A ral, Emersor 
Motor Phil We Gardner, 
Westinghouse Airline Fir 
stone, Raytheon, Truetone, Ber 
lix TV receive Electrica 
nterchar 
able witn iginal equipment 
Triad Transformer Corp., 4( 
tedw 1 Ave., Venice, Calif. 


KLEIN SPRING PLIERS. ( 


pring keeps pliers open. Ava 
able for pliers offered in past 
with leaf or volute pring 
Mathias Klein & Sons, 7200 
IcCorr Rd., Chicago 45, II 


and pane 
Narrow for 


crowds nstallations. Flashover 


CONNECTOR, rack 
ty pe etter ae 





at sea level. Weight of mated 
connector 0.381 pound.—Cannon 
Electric Co., 3209 Humboldt St., 
Los Angeles 31, Calif. 

LIGHTNING ARRESTER, G-C 


8642 r use with 


~ 





(Continued 
every type of 
lead-in line 
Can be used eit} , 
outdoors General Cement Mfg 
Co., 919 Taylor \ I 
Il} 
TRI-TAP cle 
3 most cor 
ect 
aE js 
ae na 
conventional 
fixtures, gutt 
changir gz taj t r 
8/32, 10/32 tay Hunter Tool 
Box 564, Whittier f 


UNUSUAL 
Retoprohe, f 
socket voltage 


rEST ADAPTER 


waveforr 
Adapter ! 
and socket. Built test ‘ 


Electronic Co., 
td I 


j 


Vector 


nando 


Calif 


WAVEGUIDE SWITCH, 
G1I4H2AX, \ 





positior 
. h 
in 
>. 
itior 
! po 
ipproxil ¢ 
CW Electronics Div., Thomp 
son Products, Inc f 
wood Rd., Cleve 
7 ALIGNMENT rooLs 
ate I 
catalog \ 


2547 11 it 
hand capa 
tronics Corp., 
3ivd., Los Ar 


Walsco Elec 





All specifications given on these 
Poges ore from manufacturers 
data. 
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NOW...there’s a 


4 GARRARD 


Auto-Manual 
Record Changer 
for every 
hi-fi system 


This month ha sired pr nme Wa bf); Go id Kis 


fruitful with the g f / \ 
highly interesting items. Of special in RECORD PLAYING EQUIPMENT I RC ss \ 
terest is a picture tube having a on¢ from Manual Players to Delare at 
viece funnel and faceplate assembly, : Professional Transcription oe 
lightweight 14-inch 90 picture tube, Turntables 

an improved cadmium-sulphide photo 

cell and a miniature twin-pente 


9-inch picture tube 
Representing a radical 
from standard cathods 
inch rectangular picture 
photo), used in G-E’ 
ce Crs ha é me piece 
y made ith gh ( 
machinery. The tube wa JON New %." 
offering minimum ight | A RC 121 * 
sor Chanyor | 
“ 50 } Garrard’s most compact, econom- 
t 4 i al changer — fits any cabinet 
bee impli-Mix Operation permits 
st ching all record sizes together 
ious motor. Manual positic 


- 
i 
i 
} 
§ 
i 
i 


This is the - iy Model TN 


Supreme in its class : answer for a Vanuad ne? 
Individual card gives { quality budget system. In 
performance measurements for rates all record playing feat 
each unit. Dynamically balanced of the famed RC 8 
. . . ° 4 cast aluminum turntable. Heavy- i changer. 4-pole motor; a 
and maximum viewing area for any duty 4-pole sh shaded motor. 
given diagonal. —— = 


An electrical-grade lead glass is used j MAIL THIS COUPON TODAY To: fon tae —— 4 
in the neck and yoke region of the tubs 1 £2 Senet ebatar 9.4.5. enema Please send Hich F 
with the anode lead coming through the | High Fidelity Pian Book, a useful guide in ptan- 

base—a procedure made'possible by the pect espe 

relatively low design center second- 
anode voltage of 6,800. 

Data on the yet unregistered tube 
are: screen size, 6 x 7% inches: screen IF YOU'RE MOVING, PLEASE DON'T FORGET TO SEND US YOUR 
area, approximately 45 square inches; OLD ADDRESS AS IT APPEARS ON THE ADDRESS LABEL OF YOUR 
overall length, 13 1/16 inches; magnetic CURRENT COPY OF THE MAGAZINE, INCLUDING THE NUMBERS 


deflection, electrostatic focus; recom SHOWN OPPOSITE YOUR NAME, AS WELL AS YOUR NEW ADDRESS. 


nended second-anode voltage 5.500: 


mcr 005% | 1 1 WE RECEIVE THIS INFORMATION BEFORE THE 20TH OF THE 

MONTH, YOU WILL CONTINUE GETTING THE MAGAZINE WITH. 
5s OUT INTERRUPTION. YOUR COOPERATION WILL BE MOST HELPFUL 
intendec acooge San low-cost, light | AND GREATLY APPRECIATED. 


weight, portable receivers, RCA’s 
14RP4 is a short, directly viewed, rec- 
tangular, glass picture tube. It is 


low - voltage electrostatic - focus fe SPECIAL “HI-FI” OFFER! DeRO All Purpose DeRO-Juvenator 


ao tic. » vo , . ce rire e One s all Model 
magne tic-deflection type. Its pheric al Amazing woven saran Hi-Fi Grille pains nov p “a Rt W r use or 
faceplate has a screen of 12% x 9% | available direct to every Hi-Fi enthu Spe- ‘ f 
: 2 . l y: s d construct meal distor- 4 e magneti 
inches (about 108 square inches). rt edge , ' » oR trast $295 
1 i In M i at the Tr Ee to 1 LIST 3 


A deflection angle of 90° permits an pe al INTRODUCTORY. PRICE . f $3.19 Ppd., pm 
overall length of only 14 9/16 inches. Sq. Yd.; or send 50¢ for 12 new sample swatches, AT ALL LEADING JOBBERS = FREE FOLDER 


An external conductive bulb coatine HI-Fi FABRICS INST., P.O. Box 15, Huntington Station, N. Y cero @ 134 Nassau Rd.. Roosevelt, L. I.. N. Y. 
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NEW TUBES 


with the internal conductive 
coating, a supplementary filter capac- 
itor. Maximum ultor voltage is 14,000 
and a single field ion-trap magnet is 


forms, 


needed. The 14RP4 weighs only 8% 
pounds. 
6694-A 

A tiny cadmium-sulphide photocon- 


ductive cell of the head-on 
6694-A, announced by RCA, features 
high luminous sensitivity, very low dark 
current, extremely low background noise 
and signal output approximately pro- 
portional to the incident light intensity. 
The cell is useful where a single, tiny 


type, the 


photosensitive device is desired light- 
controlled relay applications and light 
,. 
bea. ry ‘ 
on 
' 
1 


meters for measuring the brightness of 
small luminous spot 


The 6694-A (see photo) has a radiant 


sensitivity at 5,000 angstroms of 415 
microamperes per microwatt, a lumi- 
nous sensitivity of 1 ampere per lumen 
and a luminous intensity sensitivity of 
4 wa per foot-candle. Sensitivity is di- 
rectly proportional to the applied volt- 
age between terminals within the cell’s 
rating. Dynamic sensitivity falls off 
with increase in frequency. Its upper 


limit is about 500 cycles 


6DQ6-A, 12DQ6-A 


Glass octal types, the 6DQ6-A and 


12DQ6-A are high-perveance beam 
power tubes. Announced by RCA, they 


are intended especially for use as hori- 
zontal deflection amplifiers in television 
receivers. 

These tubes have maximum ratings 
substantially higher than those of the 
6DQ6 and 12DQ6: maximum dc plate 
voltage (including boost), 700; de grid- 
2 voltage, 200; average cathode current, 
140 ma; grid-2 input, 3 watts. These 
higher ratings together with a high 
operating ratio of plate current to grid- 
2 current adapt these tubes into circuits 
providing deflection for 90° picture 
tubes. The 12DQ6-A is like the 6DQ6-A 


except that it has a 12.6-volt 600-ma 
heater for use in series-string circuits. 
The 6DQ6-A draws 1.2 amps at 6.3 
volts. 
6BU8, 3BU8 

Miniature 9-pin twin pentodes, the 
6BU8 and 3BU8 have separate plates 
and suppressor grids (see base dia- 
gram) for the two sections, and a com- 
mon screen grid, control grid and 





6BU8 - 3BU8 
cathode. Combining the fu 
6BE6 and 6AU6, they are 
use as a combined sync-age tube 
receivers; 


netion of the 
intended for 
in TV 


one section as a sync 











of installations 


AERMOTOR steel antenna towers are self supporting... 
no cumbersome guy wires. Each part is heavily galvanized after 
fabrication to insure complete protection from exposure. 


AERMOTOR TOWERS have proven their excellence in thousands 
installations exposed to the most severe 
weather and wind loading conditions. 


require 


Towers are shipped knocked down in convenient bundles; well 
designed parts make section-by-section assembly easy. 


AERMOTOR 3-post antenna towers are available in heights of 
33, 47, 60, 73, 87 and 100 feet. 


WRITE FOR ADDITIONAL IN- 
FORMATION ABOUT THE 
AERMOTOR TOWERS AND A 


DEALER FRANCHISE IN YOUR 
TERRITORY. 





SINCE 1888, MANUFACTURERS OF QUALITY BUILT TOWERS 


* AERMOTOR COMPANY - 


2500 W. ROOSEVELT RD.—CHICAGO 8, ILLINOIS U.S.A. DEPT. 12 U6 


100 


iW 


separ- 




















(Continued) 


ator and clipper, the other to generaté 
the age voltage. By using a comn 
control grid, noise pulses can be 
pressed from both syne and age cir 
Except for heater ratings, the B 
is identical to the 6.3-volt 300-n 
The 3BU6 draws 600 ma at 3.15 vo 
Maximum ratings 
General Electric include: plate voltage 


a reiea 


300; screen grid voltage, 150; de cath 
current, 12 ma; plate d pation l 
watts; screen dissipation, 0.75 watt; 
negative control-grid de voltage, 5( 

A seven-pin miniature tetrode |} 


been developed by Tung Sol It 


tended for use a 1 power a 





12K5 
driver where the h 
space-charge gri pot 
tained directly fron 


Typical operating 


gram) are: heate 
voltage, 12.6; contro 
space-charge grid 
current & ma; space 


rent, 85 ma; plate r¢ 
amplification factor, 5. 
ance, 7,000 micromho 
grid voltage, 2.5; 
milliwatts. 


always buy 


for HIGHEST QUALITY 
TUBES 


SAME DAY SERVICE FULL 1 YEAR 
TUBES INDIVIDUALLY BOXED. FOR QUALITY 
AN DEPENDABILITY 


Another Rad-Tel Super-Special! -_ 
5FP7 CATHODE RAY TUBE 


la f 


GUARANTEE ALL 
PERFORM 


eck d 








Lots of 3 79 
single 95c ea. ach i 
Famous Make TIMER CLOCK 
SPECIAL! = 
Single, $1.75 ea q | 
lots of 3—$1.50 ea 
‘ 24 ir fa 4 
1 \ Gold 2 a 
be and. M < 
No 1 ‘ " 
2 x ‘ 


Famous Make 


7FB and GAGS or 68CS 3 $4.5 
TUNERS i2 channels, 90 me Ff. 84 a . 
E Parts Catalog Listing Over 400 High 


FREE Tube & Parts Catalog Listing Over 
Quality Tube Types rite Sent 6-6 

EXPORT INQUIRIES INVITED 
TERMS: 25° deposit must a " 
all orders bala coo A 
ments F.0.B Irvingt ware 







y 





4 J s 
s ‘ 
e ae 3 
: $a c.oo 
Not afi. with FUBE ECO. Unused a 
Any Other Tube u ba , Sulject 
Mail Order Co P 


115 COIT ST., IRVINGTON II, N. J. 
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Technicians’ 


GUILD SEES COLOR TV 
A color TV receiver using the one- 
gun Lawrence tube was demonstrated 
to a large meeting of the Long Island 
Radio & Television Guild at a meeting 
in Garden City, N. Y., as a part of a 
lecture on simplified color T\ 

Ray Popkin-Clurman, who head 
Telechrome, Inc., builders of a numbe1 





of receivers using the Lawrence tube, 
tated that the tube could be produced 
for $75 or possibly $50 if manufactured 
in lots of 100,000 or more 

The et demonstrated had 22 tube 
although Popkin-Clurmar tated that 
the circuit could be designed to use only 
18. It was one of a group of rece 
produced on contract for (nro itic 
Television Laboratories, maker of the 
experimental Lawrence tubes used in 
the receiver 

MARTS HAS NEW LAWS 

The Milwaukee Association of Radio 
& Television Service made everal m- 
portant changes in their bylaws at the 
recent annual meeting. The most im- 
portant was to provide a period of 
probation for new members. During the 
“tryout” period the provisional member 


is observed as to whether he obeys the 
MARTS Code of Ethics. A clean record 
with distributors was also made a re- 
quirement of membership as a part of 
the cooperation between MARTS and 
the local distributors. Two new classes 


of membership, patron and associate, 
were introduced. The patron member- 
hip is designed to accommodate dis- 


tributors, manufacturers, TV_ stations 
and others, while the associate member- 
ship is for employes of member firms 
who want to attend MARTS functions 
as more than mere guests. The new 
slate of officers includes: 

Walter Gregg, president; Gerald 
Hall, vice president; Mrs. Perry P. 
Cody, executive secretary and manager 
of the complaint bureau; Larry Zechel, 
secretary, and Ned Alpert, treasurer 
KANS. GROUP INCORPORATES 

The Television Electronic Association 
of Kansas has been incorporated as a 
nonprofit organization under the laws 
of Kansas, we are informed by E. A. 
Redman, secretary of the organization. 
At present TESA-Kansas has three 
chapters at Wichita, Salina and Great 
Bend. 

The Salina chapter has appointed a 
committee to investigate the possibility 
of setting up a plan for self-licensing 
and investigation. The Great Bend 
group (Midwest chapter) was still in 
the formative stage when Mr. Redman 
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ordinary 
tape... 


BR AN 


is now made by 


costs you no more? 





Why ...now that 
use FERRO-SHEEN 


D 


the ¢ xel US LVvE 


FERRO-SHEEN 





FERRO-SHEEN is the exclu- 
sive irish tape manufac- 
turing process which 
astounded the audio world when it was 
introduced 18 months ago and has ren- 
dered ordinary tape old-fashioned, 
not obsolete. irish FERRO-SHEEN pro- 
cess tape has by far the smoothest and 
most homogeneously bonded magnetic 
oxide surface of any recording tape 
ever made. It ends your worries about 
wearing or gumming up your recorder 
heads with the abrasive, easily shed 
oxide coating of ordinary coated tape. 
It gives you unprecedented fidelity be- 
cause the mirror-smooth FERRO-SHEEN 
surface makes for vastly improved 
head-to-tape contact. It is simply the 
best-engineered tape in the world. 

Write for FREE irish Comparator Card, 

a sampler of mounted strips of top-brand 


tapes, showing at a glance “‘Which Tape 
Has the Smoothest Surface.” 


If not available 
at your favorite 
dealer, write 
directly to: 


World’s Largest Ex 


Export Division: 
tn Canada: Atlas Radio Corp., Toronto 


process! 


GREEN BAND 


1200 feet................. ; $350 


THE ONLY 
PREMIUM QUALITY TAPE 
AT THE 
STANDARD PRICE 





ORRADIO INDUSTRIES, INC., OPELIKA |, ALABAMA 


clusive Magnetic Tape Manufacturer 


Morhan Exporting Corp., N. Y. C. 
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A 7 


NO SOLDER— 


braid or contact 


A: 7 


NO CRIMP— 


braid or contact 


a, i TAY 





NEW COAXIAL CABLE CONNECTORS 


Two new time-saving, reusable, field-workable coaxial connec- 
tors are now available. The 83-850 is a completely solderless con- 
nector that can be assembled to RG-11/U or RG-59/U cable with 
a screwdriver and a pair of pliers! The 83-851 is semi-solderless, 
may be used wherever an 83-1SP has been used. Only the con- 
tact is soldered—the braid is locked mechanically by a positive- 
action cable clamp as in the 83-850. Both plugs are plated with 
corrosion-resistant cadmium. 


features applications 
COMPLETELY SOLDERLESS MASTER TV INSTALLATIONS 


83-850—no solder, no crimp hotels, motels, apartment houses 


83-851—semi-solderless 
LABORATORY & SERVICE 
FULLY RE-USABLE TECHNICIAN USE 


attach and detach, use again and again speeds work, saves money 


EASY ASSEMBLY COMMUNITY TV INSTALLATIONS 


even in field use for every field application 









special 
* Watch for this solderless 
‘connec ‘tor dispenser at your Distribut« 


AMERICAN PHENOLIC CORPORATION 


chicago 50, illinois 





TECHNICIANS’ NEWS (Continued) 
wrote. It expects to have more tl] 0 
charter members at the conclusio1 f 
the membership drive. 

TESA-Kansas was formerly RSDA 
of Kansas and has inherited its rv 


and traditions. The new or 
affliated with NATESA 
FTC ACTS 
The Federal Trade Lo ! 
(which has local jurisdiction in the D 
trict of Columbia) has taken 
against Credit TV Service, Washingt 
D. C., charging it with misrepres 
that its charge for servicing and 1 
pairing a TV set in the |} é 19 
cents and that shop estimate i fre 
Typical advertising, the com) nt 
alleges, states: 








Mr. and Mrs. TV O 
ATTENTIO? 
99e House Ca 99 
All makes serviced 


or in our shop. Free 








In fact, the complaint 
charge for servicing ot 
in the home is “greatly in exce 
99 cents. If sets are not left for rey 
a charge is made for shop estin 
Claims to the contrary, the comp 
concludes, deceive the public and violats 
the FTC Act. 


LICENSE IN DE’ rROIT 

A law requiring a licer 
operate a business of installing a 
servicing television equipment has beer 
enacted in Detroit by unanimous v 
| the City Council. To 
service dealer, one must be a certifi 
technician or employ a full-time certifi 
technician. Fees for a service dealer at 
$25 and for a certified techniciar 
annually. 

According to the present law, ad 
must employ one certified techniciar 
Other employes under the direction 
the certified man would not re 
licenses. The situation 
is not as clear but the ordinance stat 
that students or apprentice acco! 
panied and supervised | a certifi 
technician are not requir¢ to hav 
licenses but must carry identification 
cards. This implies that as under 
at the present moment at least—the law 
would prevent sam uncertifie - en ( 
alone on the outside repair or it 
lation jobs. 


A board of examiners is to be ap 
pointed to test applicants f the tech 
nician license. The board is to cor 
of three service dealers, a TV inst: 
tor and an engineer from a local TV 


station. Candidates for certificatior 
must be over 21 years of age, have 4 
or more years’ experience in servicing 
or have technical training equivalent to 
2 years, plus 1 year’s practical expe! 

ence. The requirements for a deale 
license were not stated in any nev 

report available at the time of writing. 

Detroit service technicians and con 
panies were reported as being “inte 









ested” in the new law, and some 
pressed the opinion that its useful: 
or otherwise would be determined 
the way it is administered END 
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Patents 








SECRET TRANSMITTER 
Patent No. 2.710.345 
Robert Lee Stephens, Los Angeles, Calif 


RB) 


+ > *r 
+ + + >t + * > 
> A-B 
Bott he ‘ ( high lis 1 
t x } th i t i I 
i ¢ e batter 
i ried ir 
t Li. 7 high table | f the f 
( 1 1) t Te i b 
rr ra Re 
0 the r 0 | t 
er d er. L2 n ew nd th & tube is about ¢ 


REACTANCE-TUBE MODULATION 
Patent No. 2.716.218 
flvan Donald Arsem, Liverpool, N. Y. (Assigned to RCA) 


A t ‘ I r i nter tap provides bias f all tube N 
iene ving because it tr reactive ove modulating signal drive the grid \ 
narrow band of frequencie Any large increasing its G and its effect : 

ale lation re t ir are af ‘ t i reactive Thi k wer the ‘ lliat r tre it At tr 

mponent and the oscillatior become damped reduced frequency, the ¢ mponent of the ph; 
rt new circuit uses contr tubes to mainta network ha hishe reactance I 

ire reactance over a wide band matched by proportion: hig he R the 

Reactance tube V2 hunt an < i ¢ tank v0 lag 1 to be maintaine rt 

in Plate voltage is fed back to the grid matically for, when the rid of V1 
through an R-C phase network including control the control-tube grid neyative rh 
* LOU 


- - 
3 9 T = 
— 4 ~ ANE 
y5+ yo+ 3 
+ 
e 
> x 
Se ~ 
M ke 
* x 
> 
tubes V1. The network is designed for an overall the resistance of the tube huntir the b 
lag f 90 at the center or rrier frequency hift network 
Under thi condition I lead I by 90 and It easily follows that whe the 
V2 behave like a pure capacitance act the nal reverses its polarity the 
tank Thi pacitance : ed by goes higher. During tt time bot! I 
raising tube amplification and decreased by re- (V1) have lower shuntir resistance ¢ equired 
ducing gain to maintain the desired ag. If th modu- 
Modulation transformer T drives the grid of lating signal is audio th circuit f 
V in opposite phase to the rid : we Oe f an FM transmitter 


PHOTOGRAPHIC FLASHTUBE 
Patent No. 2,722,631 


James Normal Bowtell, Wembley, England. (Assigned to General Electric Co.) 


This circuit can trigger a two-element flashtube it is supplied by a capacitor, not a battery 
through as much as 15 feet of cable. Further- power supply. 
wre, the trigger power is not hazardou ince The flash tube may be one that fir: 2 
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COMPLETE 
TRAINING 


FOR BETTER RADIO-TV 
SERVICE JOBS 





for the com- 


2-volume 


course 


THE NEW Ghirardi 


RADIO-TV SERVICE LIBRARY 


1—Radio and Television Receiver 


TROUBLESHOOTING & REPAIR 


2—Radio and Television Receiver 


CIRCUITRY AND OPERATION 


New low price... You Save $1.25! 


“ | y 


" 10-DAY FREE TRIAL 


the 


Dept. RE-f RINEHAF 
232 Madi Ave New Y k N 
PAIR 


Check here for MONEY-SAVING COM- 
BINATION OFFER Save $1.25 
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PATENTS (Continued) 
another volts or more. The main « 
eee 
to about 2,000 volts prior t 
MALLORY It may be charged from the 
voltage rectifier. A low-volt 
nected acr the primar 
through tl witch. The 
and fl in t 
char 
It i pened to fire 
+ a 
ron S00 +) - = - 
HIGH VOLTAGE IN SOpH 
— tS , ASH TUBE 
—_ | fT 
zl 7 (2) 
\4 
>a= | 
= ~~ ARK GA 
oO se ieeeiedintieneateend 
ow VOLTAGE IN 
o, 
} . 
| NORMALS | 
Tupt t 
ew sl 
th ‘ I A I 
me t tul und 
( r na a i 
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Mallory 


“Gems” - 
LONG-STORAGE VOLTMETER 
Patent No. 2.721.978 


pace setters in She Coots Themean, Welltey, Hann, (ntend 
paper capacitors 





Next time you replace paper tubu- 
lars, make sure you use these new i perasteae a 
Mallory capacitors. They give you 

a lot of extra value features— without | : 






























extra cost. 
Soldering iron heat can’t loosen Pavesi WY 
leads. Wires are permanently | ' 
attached in the plastic end seal... oe 
can’t work loose from heating or =“ 
vibration. | t ap. It connects ( 
R 1 er he 
Moistureproof construction, using a nen 
P . . : VICTOREE 
protective case of high grade mica 5803 
filled bakelite, ends worries about pre- 4g MEASURE READ Ra 
° . | * wow a T 
mature shorts due to high humidity. | \s ie m 
Pe 3 
True center construction protects the eer | on , 
foil element from deformation during +” °°) 
re . 4 T/* 
assembly ... assures uniform quality PHOTOCELL \ 565) 
in each capacitor. A # 
| O4 = (=m) 
Get your stock now, from your local } Wo 5 ~ +7 
: ; "y | > ay 
Mallory distributor. Ask for Mallory | } | | Md 
““Gems’’— you'll agree they’re a gem Se 
» ° 2 TORA A 
of a capacitor! _ 
P_R. MALLORY & CO. Inc. 
ALLOR ss aoe 
. ® Capacitors * Controls ood ante gan alli 
* Vibrators * Switches sabd cit dicesGr 
P. R. MALLORY & CO. Inc., INDIANAPOLIS 5, INDIANA ra © Rectifiers Sie cammedion 
After mpleting the me 
* Power Supplies © Filters | charged by closing S2, aut 
* Mercury Batteries | (through R1) to 1 vo 
| for the tube when S!1 i 
URE and S2 opened 
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RCA KCS84 
Weak picture, poor definition and 
ear in this chassis often result from 
a partial short in peaking ec ‘ ( 
lagram). This 250-uh coil has black 
identifying marks. 
tance check show no appreci 


212AUT 


able difference from normal. However, 
a scope check at the plate of the first 


video amplifier indicated considerable 


distortion. Replacing the coil completely 
cleared the trouble. Jan 1. Me- 
Robert 


OPTICAL SOUND TRACK 

A Kodak Pageant mo projector 
with optical and magnet ound-track 
facilities was sent to our p with a 
complaint of distortion when played 
on the optical sound track } 
put levels. An oscill 
sharp spikes in the output 
250-cycle sine wave was applied 
input terminals (not directly to the 
grid). These spikes were traced 
ionization of the neon record 1 
cator despite the fact that one le is 
disconnected when on optical playback. 
One of the neon leads is about 4 inches 
rom the grid of the first stage where 
he pickup was taking place. Relocating 
and shielding the lead removed the 
trouble. The ultrasonic oscillator tube, 
which supplies veltage to the optical 
sound-track lamp, was removed during 


¢ 
I 
+ 
t 


these measurements since pickup from 
it is normal. 

One thing learned 
is that neon level 
( 
fier. Ionization of 
like speaker rattle. 


TVI RADIATION 
Recently a customer complained that 
when his TV set was operating, all 


{ 
| 
KK 


radios in the house were blanked out. | 
All that could be heard on the ra 
was a whistle. 

Checking showed the TV set was put- 
ting out a beautiful blanket radiation. | 
Without bothering to analyze the inter- | 


ference, we used a sure-fire remedy fot 


whatever the trouble might be. With 
80 cents’ worth of copper window 
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Servicemen’s 
favorites 
in wire-wound 
controls 


You’re sure of giving your 
the best when you use M 
wound controls. The choice of 

men and manufacturers ever 
they have set the standards of 
industry for value and perforn 


They're conservatively rated—to assure 


you of cool operation without need for 
using over-sized units. 


They're compact—fit readily 
crowded chassis locations. 


They're long lasting—give years of 
stable, dependable service. 


They're uniform— made to strict specifi- 
cations to meet or exceed original 
equipment requirements. 


Mallory 2-watt and 4-watt controls 
are available in resistance values and 
tapers to match every replacement 
need. Your local MaWNory distributor 

has a complete stock—see him today! 








P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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COLOR TV 


TRAINING MANUAL” 


THE NEW BOOK THAT PREPARES YOU FOR 
SUCCESSFUL COLOR TV SERVICING 


Written by C. P. Oliphant and Verne M. Ray, of the 
Howard W. Sams editorial staff, in practical, 
down-to-earth language you can understand. Presented 
in 3 comprehensive sections. SECTION I: Principles of 
the Color TV System (includes chapters on Colorimetry; 
ia Requirements of the Composite Signal; Make-Up of 
ta o Color Picture Signal). section 1: Color 
eceiver Circuits (chapters on RF and IF Circuits; 
HELPS YOU MASTER pee ay — Mang ad ly Circuits; Bandpass- 
Amplifier, Color-Sync and Color-Killer Circuits; Color 
COLOR TV PRINCIPLES Demodulation; Matrix and Output Circuits). 
AND PRACTICES SECTION I11: Servicing the Color Receiver (chapters on 
only 56% 
ORDER BELOW 





Setting Up the Color Picture Tube; Aligning the Color 
Receiver; Trouble-Shooting; Test Equipment Required). 
Appendices include Equations, Vectors, Color-blocks, 
Colorplates, Glossary. A comprehensive training course 
that helps you qualify for Color TV servicing. 
260 pages, 8'4 x 11”; profusely illustrated. 


Postpaid, only. . $695 








Sams books cover every phase of 
Electronics for the service technician, engineer, 
student or experimenter. Listed below are a few of the 
many valuable Sams books available at electronic 
parts distributors and leading book stores. 


pPaessseses USE THIS ORDER FORM sesenceonesy 
HOW TO UNDERSTAND AND USE 


COLOR TELEVISION 
TRAINING MANUAL TV TEST INSTRUMENTS 
Completely revised and enlarged to in- 


CJ Analyzing and Tracing TV Circuits ‘ 
a new approach to TV servicing clude latest data on instruments used for 
8l44xl1l Color TV Servicing. Covers use of VTV M’s 
= ® Signal Generators, Sweep Signal Genera- 
TV Service Data Handbook. Most frequently tors, Scopes, Video Signal Generators, 
needed charts, tables and formulas re- Field Intensity Meters and Voltage Cali- 
quired in TV servicing and installation. brators. 208 pages, 844 x 11” $3.50 


112 pages, 544 x 844 : 
Photofact Television Course. Gives a clear 


Presents 
bs pages, 


O 





Principles & Practices of Telecasting Operctions. 
Discusses equipment and techniques. 
Covers such subjects as: TV Cameras; 
Control Rooms; Fundamentals of Studio 
Lighting; Relay Systems; Maintenance 
Practices; Technical Production; etc. 600 
pages; 6 x 9”; illustrated ‘as $7.95 
Radio Receiver Servicing. Covers the basic 
receiver types—gives time-saving hints 
for solving basic troubles, such as dead 
set, weak set, noisy set, etc. 192 pages; 
5% x8’ : $2.50 
Se You Want to Be a Ham. Tells you what 
= need to know about getting your 
icense and acquiring equipment. Covers 
such subjects as: Conquering the Code; 
Getting Your Ticket; Going on the Air; 
Electronics as a Career; etc. 196 pages; 
5% x 8%”; illustrated............$2.50 
Servicing TV Sweep Systems. Describes the 
operation, circuit function and circuit 
variations of vertical and horizontal sweep 
systems common to most TV receivers. 
Tells how to analyze circuits; trouble- 
shoots for you. 212 pages; 544 x 814"; 
illustrated $2.75 
The Recording and Reproduction of Sound. 
Widely used by Audio engineers, Hi-Fi 
enthusiasts, broadcasting stations and 
recording studios. Authoritative chapters 
cover: behavior of sound waves; basic 
recording methods; lateral disc recording; 
micro-groove recording; phono reproduc- 
ers; microphones; home music systems; 
P.A. systems; amplifiers; tuners; etc. 810 
pages; 6 x 9”; illustrated......... $7.95 


O 


Order from your Parts Jobber today, or 


. is enclosed. 


City Zone 


SSSR SSSSCCCC CCR CCC SSSR SERS ESSE SEES SESE SEES E See e eee Reese 


ss==HOWARD W. SAMS & CO., INC, ssesaee0= 


mail to Howard W. Sams & Co., Inc., Dept. 2-F6, 
2205 East 46th St., Indianapolis 5, Indiana. 


Send books checked above. My (check) (money order) 


complete understanding of T'V principles, 
operation, practice. Used by thousands of 
students. 208 pages, 84 x 11” $3 
Atomic Radiation, Detection and Measurement. 
Provides basic understanding of nuclear 
science and its applications. Thoroughly 
covers and illustrates circuitry and oper- 
ation of the many types of detection 
devices. 200 pages; 544 x 844" 

Basic Radio Manual. Provides all the basic 
facta on theory, definitions, components. 
Includes section devoted to actual projects 
that translate theory into practice. 248 
pages; 8% x 11”; illustrated $5.00 


Auto Radio Service Manuals 
Vol. 5. Presents complete, accurate service 
data, schematics, parts lists and photos 
based on actual laboratory analysis of 87 
auto radio models produced during 1954- 
55. 288 pages; 844 x11"......... $3.50 
Vol. 4. 48 models; 1953; 288 pages. . $3.00 
O Vol. 3. 80 models; 1950-52; 288 pages.$3.00 
oO Vol. 2. 90 models; 1948-50; 288 pages.$3.00 
O Vol. 1. 100 models; 1946-49; 396 p. $4.95 







There is an authoritative 
Sams book on virtually any 
Electronic subject in which 
you're interested. Check be- 
low for FREE Book List describ- 
ing all Sams books. 


= Send Book List 


Look for 
SAMS BOOKS 
on the 
“Book Tree” 
at your Parts 
Distributor 


(outside U.S.A. priced slightly higher) 
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TECHNOTES 


screen, using the shop staple gun, 
covered the inside of the TV cabinet, 
grounding it to the chassis with copper 
braid. The shielding removed the radia 
tion completely. 

Coming across a similar 
we asked the lady of the house for het 
box of household aluminun 
the same job then and there (leavy 


(Continue J) 


Cast latel 


foil, and 


some holes for ventilation), with t 
same results. 

Old-timers may remember that 
early TV sets came with shielding in- 
side the cabinet. Some even had bott 
plates for the chassis to harne rac 
tion. Ben Crisses and David G 


GROUND-LEAD INDUCTANCE 
At the high frequer 1 in tl 
front ends and interm: 

amplifiers of televisior 

inductance of ground lead 

probes will often pro 
patterns and readings. The grou 
should be short and dit 





‘ 

\ 

\ 
under test. A particular] 
can be seen in the phot 
crystal probe with it 
looped around the tube. The inducta 
formed by this arrangement may of 
be greater than the inductance 
circuit under test and could cor 
ably distort its wavefor LL. 


Williams 
MOTOROLA Ts 292 


This set had a defective 





tifier after replacement 3 months ea 
lier The voltage-doubler arrangement 
of thc low-voltage power supply 
shown in Fig. 1. The 265-volt outy 
will drop to 200 or less if the back cur 
rent from the rectifiers becomes exce 
a 4 
| Ns p+ ~ 
+ i 3 a 
=y = 
SOMA k 
il + 
+> - . 
+] 
= 
L 4 
Fig = 


sive and will modulate the B-plus lin¢ 
with a hum component which will cau 
a weave in the picture and a h 
(60-cycle type) on picture and raste1 
The brute-force method of preventir 
future trouble is to use higher-current 
rating selenium rectifiers 
One cause of this troubl 
current drain in the horizontal 
tube whose circuit is not “tuned” prop 


im il 


is excessive 


output 


erly by a linearity coil — absent in tl 
chassis. The substitute for this linear 
ity coil is Ll and Cl (Fig. 2). The 
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TECHNOTES (Continued) 
value of Cl may be raised or lowered | 
by shunting or adding series capaci- 
tance. The proper value is the lowest 


~ 


68a6-<cT 


current reading to the horizontal out- 
put tube which can be metered by open- 
ing the lead to the damper plate or to 
terminal 3 of the flyback transformer. 
\ 200-ma meter is needed—a panel 





lamp drawing 0.25 ampere can be used 
instead of a meter.—Lucian Palme) 


PHILCO 51-1730 RADIO 

When the complaint on this set is 
fading and a check reveals no B plus 
when the sound disappears, the trouble 
is usually an open 20-uf 150-volt electro- 
lytic capacitor. This component is part 
of a voltage-doubler circuit and is in 
series with the ac line to the plate and 
cathode of the 7X6 rectifier. — Viguel 
Vega 





CONDENSATION 
After repairing an RCA KCS47B I 
called the customer to pick up his chas- 
sis as he had brought it into my shop. 
He put it in his car on this particularly 
cold night and went visiting. Return 
to his steam-heated apartment he put 


the chassis in the cabinet and turned it 


Look for this brand mark 
—only genuine Perma-Tube 


on. After a few minutes he heard a if gives you this protection 
hissing and the picture started to act 
up. 
By the time he got to the back of the 
set to see what the trouble was, the 
high-voltage transformer had _areed Here’s why... sturdy steel PERMA-TUBE 
across the windings and started to burn 
He pulled the plug but the damage was 
done is stronger than any other television mast 
The condensation caused by bringing 
the cold chassis into the heated room 
was too much for the flyback trans 
former and it broke down. The insula- 
tion had burned through so I was not 
able to repair it. Thus, one new hori 
zontal output transformer because I 


1. Its resistance to bending is five times stronger 
Structural aluminum. 


2. Its resistance to deflection is three times strong 
Structural aluminum. 


3. Its resistance to destruction by wind-f 


forgot a word of caution to someone : 
as strong as structural aluminum 


who could know no better Thus, under 
similar conditions it may often pay you ADDITIONAL REASONS FOR USING PERMA-TUBE EVERY TIME 
to let the set rest for several hours or 


overnight before turning it on. Fred PERMA-TUBE IS CORROSION PROOF. .., it’s tre 
W. Rodey vinsynite—then coated inside and outside with a me 


WARPED RECTIFIER Sages 

The high eager & rectil r mounted 
inderneath the ch: of a Motorola 
TS 118B is a source “of trouble. The ONLY GENUINE PERMA-TUBE GIVES THIS PROT 
plasticlike insulation supporting the rec- TION AND SERVICE .. . look for this brand mark . 
tifier socket often warps and makes 
the already-small clearance between the 
cap end of the rectifier tube and the 


resin base. 


PERMA-TUBE IS EASILY INSTALLED. .. it’s the 


with both ends of the joint machine fitted. 


no claims from substitute materials, 


: : \ ‘ For complete informatic 
remainder of the chassis and compo- write to: Jones & Laugh 

nents still less. The result was corona Department 496, 3 Gateway Cent 
on humid days. Repair was made by 46 30, Pa. 

replacing the socket mounting support 


with Bakelite instead of the rubber tape * L hii 
used by the amateur on the job previ- ey ones & aug in 
ously. — A. P. Monroe END oS STEEL STEEL CORPORATION: PITTSBURGH 
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AC—DC SET AS TUNER 

The diagram show | I 
ac—de table-model radio 
external power amplifie 
pass capacitor Cl is 
leaf of a closed-circuit 
second capacitor (C2) 
tween the jack frame 
shown 

When a phone plug 
jack, the stage is convert 
cathode follower with Cl] 
a blocking capacitor 
the other side of the « 
B minus or ground. W 


nection, ordinary uns! 
used to feed the amy) 


MAA@E oe 


TRAPPERS _- 





2 


Taco Trappers are DEPENDABLE—day in, day out through all the psi sealipengaeee 


cases to mint 


seasons. You can count on the Trapper design to provide en using the rec 
power”. for a wide-range te 


ably have to increase 
p. However, this is only is state eapele ¢ 
io . é ipply to reduce 


MO ding steps to improve the 
Paintin ei | of its audio systen 
Into Hi-Fi Tuners” 
Your TV Audio” it 
issue. ) 

If the recelvel 
cathode bypass on the 
and C2 should be about 
C1 may be rated at ar 
C2 at 150 or highe I 

A switch may be 
secondary circuit of 
former to cut out the 
in a 5-ohm 5-watt resist 





the receiver as a tune 
use the receiver as a twer 
case, you can reduce the z 
and C2 to around 10 uf.—F B 


DRIVING GROUND RODS 
Hard or rocky ground make t 
ficult to drive the conventional Copp: 
weld TV ground rod without ben 
We overcome this by first 
short length of %-inch pipe 
TECHNICAL APPLIANCE CORPORATION ground and then inserting the 
SHERBURNE, N. Y. it. When the rod has been di 
several feet, the pipe can be removed 
In Canada: Hackbusch Electronics, Ltd., Toronto 4, Ont. and the rod driven home readily. 
Harry J. Miller 
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TRY THIS ONE (Continued) 


Qt ICK CAPACITOR CHECK If a jar with a metal cap i ised, ’ 
scrape the enamel off the top of the c«: 


lick test fo ' leakage In capac- , 
A qui for de leakage in capac and solder the rod directly to it. Before 


ito. especk Vc y é acl "Ss, Cé 
, esp -_ pry ace See 2ig itors, can soldering, make a small loop in the end 
be nage with an ordinary neon test of the rod and bend it at right angles to 


ian JIScO ec > € . 1 hogs 
p. Disconnect the cold end of the the rod. This provides a broader base 


apacitor and connect the tester from for the rod and a great : » tes 
the cold end to ground or B minus. With ; +} Pinas 

M oldering.—Arthu rauffe) 
the B-plus power on the light will glow 


t flash intermittently on leaky capac SAWTOOTH GENERATOR 


Most electronic techniciar 
- perimenters have had, 
~ another, a need for a 
\ source variable in frequency and ampli- 
NEON-TYPE tude. It usually is needed when there is 
VOLTAGE TESTER neither time nor inclination to construct 
one “from the ground up.” However, if 
the experimenter owns an oscilloscope, 


there a a a oe When You Buy a “Do-It-Yourself” 
Speaker Enclosure Kit 


GLOW OR INTERMITTENT FLASH 


LEAKY CAPACITOR 


The diagram shows 
ola typical oscilloscope wit 


fication shown in dashed lines. The only Voit saunter Ga 
our speaker en 


This test will detect leakages of 
iegohms. Though not as sensi 
st, on voltages lower than the 

n voltage of the lamp a de volt 
ter can be used. Be careful to set it 
on a scale high enough to avoid pinning 
the needle on the initial charging “kick.” 


Paul Harwood 


parts necessary are an insulated pin o1 an 
banana jack and a 5-uf 600-volt A “build-it-y 
apacitor. The jack is mounted i he good as the fir 

} When you 
a cheesebox f 
has all these feat 


front panel near the grou 

horizontal amplifier side of the panel. 
Insulate the jack from the panel. The 
capacitor connects the jack to the plate | 4, Select 34” Hardwood Cabinet Plywood 
of the horizontal amplifier tube. The teak ' ; a 


frequency is controlled by the coarse | ¢;, ; 


SIMPLE UHF ANTENNA and fine frequency scope controls and | Birch. § 


Short vertical antennas are often the amplitude by the horizontal gain 

used for field-strength meters and for control. ; 2. All Woo Pre-Shaped 

various uhf experiments. Since support- Providing locked 

ng clamps and insulators are often in- f : rss ~ ne ; 

convenient and cumbersome, I use glass ee : said ts oR tag 

jars with plastic caps to support and Se Speaker Mounting Board Flexibility 

insulate the antenna rods. Interchangeable countless 

Brass or copper rods 3/16 inch in PSE. ¢ 

diameter and up to 4 feet long can be with provision for 

supported by a 3-inch diamete1 jar with- potans) - 4. “Decor-Coustic” Design 

out tipping. The rod is threaded at the A Sabtast inant 

bottom so it can be fastened to the jar | : a it ustic taf 

cap with two hexagon nuts as shown in 1 screws or other | 

the illustration. A Fahnestock clip or sails agua ae enclosure. Self-c 

soldering lug can be clamped between , ently of I 

the top nut and cap for connecting to 

the antenna. The jar can be held in the 

hand and moved around without serious 

body-capacitance effects. A cable can be made up by using a 

length of coaxial line long enough to 

suit the needs of the user with appro- 

priate lugs, clips and plug attached. Model KEN-15. 
ves fn re 


corner enc! 


In use, there has been no discernible n 

depreciation in the performance of the 

scope by making this modification, pro- 

VIB"BRASS OR COPPER ROD—> vided the cable is disconnected from the 20 7 FSS, See Sone 

scope when it is not being used as a . : D. M S<EN-15—Net Price $49.’ 

sawtooth source. Model KEN-!2—Similar to Model KEN 

A very practical use for this modified  spuabeen. Alen te taut of Oe 
- ay Fr mbinatior 


S C 


LARGE FAHNESTOCK CLIP equipment is in determining whether the sete A Pigipcres co sc Hs 
trouble in the horizontal sweep section 21%” W D. Model KEN-1 
of a TV receiver lies in the oscillator 

or output stage. By disconnecting the 


PLASTIC SCREW CAP. ( } ; ‘ 

LASTIC SCREW C “a “ 2 horizontal drive trimmer and the cou- $n 
r If you're interested in a lifetime of musico 
e 


pling capacitor from the grid of the out- hears mitts. abeit wcanticaal Universi 














GLASS JARs < put tube (be sure the grid resistor is 
' left connected) and feeding the saw- | * ee 4 

tooth wave into the grid, a few voltage | ®: 

checks on the output and damper tubes LOUDSPEAKERS, “ Inc. 

will reveal if the output stage is func- 80 So. Kensico Ave. White P N.Y. Desk BS 

tioning normally. If it is, then it can be Please send me valuable t'’ information 

assumed that the trouble lies in the Name 

horizontal oscillator section.—Frank D. Address 

Mowe ry END 











1956 















(uestion 
Box 


CONTROL UNIT POWER SUPPLY 
} I plan to construct the G é Rai transformer is a Stancor P 
control unit and u d tike ft clude equivalent. The unit ‘ 






















a built-in power 8 j tf can be primary of the powe1 
a used with almost a é ampli- opened when the 0D3 
fier. Please shoi the ¢ rit of a suite tube ji removed fron 
4 JST FOR lOma- 
RECT 0 THRU 003 WITH NC 
STANCOR PS-84I6 OR £ dp (2) SELRECT 130V-20MA OR MORE HU O03 W ” 
—AAA, - * + —+ AA + a why 7 “f 
4 — + + 2.2K s_/TOW OV 
> 2 T/2% 
> 250V 25MA a 2 20K 
sasnaniieniaariniaimcaiaaimeitiil » 60 30 ce 
~ _ Si Te a 3 am \OD3 
a AO NOT usec ~ 450V ~ 4 VN @* 
Sg ———_+ —_—-* 3 ; 
+ 








able supply.—R. G. A., Chicago, Ill. the slider on the 5,00( 





buy This circuit will serve nicely when resistor for about 10 
constructed as a separate unit or when milliammeter inserted te 
VO K A R built into the control unit. The power tween pin 2 on the socket 





the original- 155-MC CONVERTER 




























f ) equipment Please print or tell me where I can 1-wh coils or 28 turn 
: find a diagram of a « erte for eled wire closewound 
VIBRATOR receiving 5.3 - Me ( auto- 68,.000-ohm resistor 
mobile radio. This frequen ed by parallel with it. 
our local voluntee department This circuit can b 
pS Gra H.. Kenmore, \ rs any spot frec en 
This converter w vor} nto any and 250 me. The mi 
receiver tuned to 00 } \ cascode quency—the out} 

TAT | rf amplifier and t f ed f wing he « 

——* for low-noise perfor nee. The ystal- above or below the 
Leading manufacturers of controlled oscillato1 I iriit and oscillator erate 
original - equipment auto - radios simplihes opé seababialy : gee ; f the cry : ul so the 
specify Vokar vibrators as com- are J. W. Miller type Las L472, divided by 2, 
ponents for installation on the respectively. L2 is 6 turr . N 18 a frequency in the 
production-line. Why? They're enameled wire on a ‘4-inch f Phe available cry 
sure Vokar quality never varies turns are spaced 1 mit im noist The ex pec ifie 
—will always contribute to top output. L4 is a CTC (( nt ge Ther- cove a range of 
performance demanded of to- mionic Corp.) LS3 ind L5 235 n he 
dav’s radios is a National type AR by w e and tube 

The rf chokes in the eater lead the lower limit by tl 

You too can depend on Vokar may be Miller type 4 ‘ valent  capacit For L4 
vibrators—for sure starts, longer 
life, silent operation. For all 6BQ7-A NP 1472 RF CO 6AB4 
replacement jobs, buy Vokar f ] gL MIXER KC COR , 
Imperial or Quality Brand vibra- P . e tlt, D = 
tors to be sure of satisfied . "an ie A 

v 






customers. 





Now is the time to stock up on NS ‘| 
12-volt vibrators—ONLY TWO cra 
VOKAR IMPERIALS ARE 

NEEDED TO FILI ALL 6————__+—_1--+ _ me +——} + 
REPLACEMENTS! 























A preferred by 
ng of 






anufacturers 


OKAR 


VOKAR CORPORATION Py fn 
DEXTER 2, MICHIGAN 























QUESTION BOX (Continued) 


30-me coil to tune from around 18 m« 
— 100 wef to around 70 me with 15 

The National AR-2 coil tunes from 
nn me with 100 yuxef to 220 me with 
10 wpf, 

A grid dip meter will be useful fo 
prealigning the rf and oscillator cir 
cuits. In many instances, stray wiring 
capacitance and the proximity of the 
multiplier and mixer circuits will pro 
vide sufficient injection voltage to the 
mixer. In other cases a 2-uuf capacitor 
or a twisted wire gimmick may _ bs 
used between the mixer grid and the 
multiplier plate. 


RESISTOR TYPES 

Resistors with ratings te about 4 
vatts are available in carbon-filament, 
deposited-carbon, boron-carbon, carbon- 
film, wirewound and noninductive mire- 
wound types. In most instances parts 
lists do not specify the type. How can 
I determine the type to use for diffe) 
ent cirenits?—J. H. U., Youngstown, 
Ohio. 

The most commonly used resistor is 
the general-purpose  carbon-filament 
type. It consists of a thin rod or slug 
of carbon encased in a composition or 
ceramic case for insulation and _ pro- 
tection against humidity and mechani- 
al damage. These are generally avail 
ible in RETMA preferred values 
ranging from 2.7 ohms to 22 megohms 
in lo-, 1 and 2-watt 1Z€ with toler- 
inces of 10 and 5%. They are used 
where there is no need for exceptional! 
stability or special low-noise charac- 
teristics. 

Carbon-film, deposited-carbon and 
boron-carbon types are usually made 
by depositing a thin film of carbon 
or carbon compound on a ceramic body 
and then covering the whole with an 
insulator that seals the unit against 
moisture. These types are available in 
values ranging from around 10 ohms 
to 100 megohms with tolerances of 5, 
2 and 1° and wattages ranging from 
% to 2. The full range of resistances 
may not be available from one manu- 
facturer or in all wattages. These are 
used in low-noise preamplifiers and in 
applications where high stability and 
precision are required. 

This type is ideally suited for use 
in the Williamson amplifier and simi- 
lar circuits where high-quality and 
matched components are recommended, 
They are widely used in attenuators, 
bridges, test instruments and as meter 
multipliers and shunts. Generally, de- 
posited-carbon resistors are much less 
expensive than wirewound types of the 
same tolerance, wattage and resistance, 

Small wirewound resistors like the 
IRC BTW types are available in a 
much smaller range of values than are 
carbon-filament types. Generally, the 
values range from 0.24 to 820 ohms at 
% watt, 0.47 to 5,100 ohms at 1 watt 
and 1 to 8,200 ohms at 2 watts. Toler- 
ances: 5 and 10%. This type is almost 
mandatory for values below about 10 
ohms and is used—within its range of 
values—when the circuit requires re- 
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because you 


weren’t able 


to get your 


ML 
1956 MASTER 


Sorry you were disappointed. In many 
just weren't enough MASTERS to meet th 
But — cheer up. If you act fast 
your industry-wide buying guide. We've 
distributors with extras on hand. 
And what's more .. . you'll only pay 
the $2.95 distributor price instead 
of the regular $7.50. 


So send your coupon now... 
jirst-come —first-served. 


1450-Page — Oults 

helps you sho 

supermarket pages of “The 

enable you to compare specs an 

prices first —then buy and save 

A Gold Mine of Facts... 

on all the latest products and n 
with changes in specs 

in The MASTER catalog file o 

the electronic parts industry 


MAIL COUPON NOW! 
UNITED CATALOG PUBLISHERS, INC., 110 LAFAYETTE ST., 


Here’s my $2.95. Please rush me the 
Buying Guide of the Electronic Parts and Eq 
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1 
militar igen ig the equipment. 
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As one of these field 1 s you will be- 
, 
come familiar with the entir ystem involved, 
4 , 
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QUESTION BOX (Continued) 
sistors with greater stability and 
noise than carbon-filament 
cations the same as deposited-car- 
bon types with the same ratings. How- 
ever, they should not be used in rf and 
video circuits. 

Noninductive 


lower 
types. Appli- 
are 


wirewound resistors 


below 5 watts are usually precision 
types with tolerances around 1%. They 
are available in valu between 0.1 
and 500,000 ohms and are often used 
as meter shunts and multipliers. 
Noninductive power resistors of 5 
watts and higher, such as the Sprague 
NIT types, are often used as plate, 
screen and cathode resistors in high- 


powered video amplifiers, as 
in high-powered class-C amplifiers and 
in other circuits where the inductance 
of a standard wirewound resisto1 
not be tolerated. 

In RADIO-ELECTRONICS parts lists we 
consider that resistors will be 
filament type with 10°; tolerance 
otherwise specified. When the 
type is not specified, precis 


grid leaks 


can- 


a carbon- 
unless 
make or 


Y 
on 


resistors 


may be either wirewound carbon | 

types and power resistors will be the 

standard (inductive) type. 
UNMARKED INDUCTORS 

I have a ” imbe) of a tdio 
and filter chokes wi) é ctance 18 
inknown, I have a s e. ! gener- 
ator and t " Is fhere a eau that 
I can use these insti ents t CASUYE 
the inductance of the ej ‘ a VY WV Cu 
Elizabeth C ty. N. C. 

If an audio signal ger ivail- 
able, connect the test hown 
with the vtvm acer the inknown 
inductor. Vary the frequer the 
generator between about 30 and 1.000 
cycles and use different values of C 


until you get a peak deflection on the 
meter. Calculate the inductance 
the formula 


from 


L = 25.000 / f*¢ 











> 
AF SIG GEN 04 -—_——(O»—_, 
82x | | | 
oH {oye - ~ | 
5 ee Se 
| + Po 
| ror - 
| 7: oe 


where f is the frequency in cy 
the capacitance in microfarad 
the inductance in henries 





If a variable-frequency audio gen- 
erator is not available, you can use 
the 400-cycle output of the signal gen- | 
erator or 10 volts or so from the 60- 
eycle line. The L-C circuit must now 
be tuned to resonance by varying the 
capacitance in the cir You can | 
use a capacitance decade or a number 
of known capacitors in parallel. The 
inductance of iron-cored <¢ varies 
somewhat with frequency filter 
chokes should be checked in the range 
of 60-120 cycles and audi hokes at 
100 or 1,000 cycles. The of R 
should be adjusted for good sharp 
deflection on the meter. If too low, it 
loads the tuned circuit and the reso- 
nance curve is low and b f too 
high, deflection will be END 








THE BOOK YOU NEED 
TO PRICE WITH SPcéD... 


for profit 


quick check for 60,000 prices 

Profit-making time-money-phone 
call-saver. 200 pocket-sized pages. 
Replacement parts listed by manu- 
facturer, product and part number. 


up-to-date charging information 
Completely revised 4 times a year. 
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OFFICIAL ORDER BOOK 
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and the perfect partner . . . 

DAVE RICE’S OFFICIAL TV-RADIO 
SERVICE ORDER BOOK 

For TV, Radio, Phono or Hi-Fi service. 
provides separate listings for: 

Picture tubes, receiving tubes, parts and 
components, serial numbers, labor and 


state and local taxes. 54%”"X8%"—50 sets 
of triplicate orders—carbons bound in. 


at parts distributors or send check to 
ELECTRONIC PUBLISHING CO., INC. 
180 NORTH WACKER DRIVE «+ CHICAGO 6 ILLINOIS 
DIGEST: $2.50 per copy. 


ORDER BOOK: $.75 each or $6.50 per 
oIVE-} Col dele) Mole) mel mm Lt 
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VARIABLE 

Bandpass filters with variable high 
and low-frequency cutoffs are widely 
used in communications networks 
sound-effects filters for recording and 
broadcast applications and may be used 
as combined rumble and scratch filters 
in phonograph amplifiers. The unusual 
bandpass filter shown in the diagram 


as 


i0-electronic 


Cireuits 








BANDPASS FILTER 


18 db per octave. The cutoff 
point) of the high-pass filte1 
from 35 to 100 cycles and the low-pass 
element has a cutoff variable 
to 14,000 cycles. This results in a band- 
pass circuit with a minimum bandwidth 
of 100 to 5,000 cycles and maximum of 
35 to 14,000 cycles. 


(35-db 


Is variable 


from 5,000 


Bandpass is widest 


12AX7 





* [ — 
o— MEG 
| m4 $ 
os 
- ‘ 
—_———_—- - - + > 
‘ nN 1 « ‘ v« ] ‘ 
was used as an example in the article 


“The Design of Filters Using Only R-C 
Sections and Gain Stages” in Electronic 
Engineering (London, England). 

In this circuit, the bandpass effect is 
obtained by inserting variable-frequency 
high- and low-pass filters in the feed- 
back loop around a two-stage amplifier. 
The filters have slopes of approximately 


Jha AA ——0* - 





a 
~ 
wut 
a 


] 


the low-pa 


vhen control 





} l r to 
minimum and the high-pass con to 
maximum resistance. Circuit is 
unity and response is flat to within 0.5 
db with the controls set for widest 
response. The circuit can be fed from 
any source of approximately 100,000 
ohms and is designed to work into a 


load of around 500,000 ohms. 


NOVEL MIXER CIRCUIT 


Double-superheterodyne type receivers In this arrangement, the first if is 
are widely used for vhf and uhf recep- 20 me and the second is 2 me. V1-b is 
tion. The first if is high to provide a crystal oscillator with a shunt-fed 
good image rejection; the second, much plate circuit. The secondary of the 20 
lower, one provides greater amplifica- me if transformer (Tl) serves as th 
tion and selectivity per stage than the oscillator plate tank. Its resonant fre- 
first. In most double superhets, the quency is sufficiently close to the second 

1I2AU7 on IAAT7 
MIXER — HARM 5 
20 MC IFT Out 474 210V > 
_ » ae Ye vt “WA = 
xO 2M T 
ST IF IN (20M ¥AS + ——_—_———X—X—X—: Bm akc. * Ge Oa ER me 
ge ii. vi-b a\o OUT(2MC 
aT lee EE 
dhe —~—, -— 4 
XTA — 


ond converter mixer stage uses 
a pentagrid converter tube in a circuit 
very much like that used in broadcast 
This novel mixer circuit is the 
invention of Roy A. Beers, Jr. and Wm. 
L. Gensel and is described in patent 
No. 2,713,634. It is designed to reduce 
the number of components normally 
used in second-converter circuits and to 
use a frequency-doubling crystal oscil- 
lator without extra tuned circuits. 


or 


SEC 


sets. 
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—— 3 +—u—4 
Se —o—_—_—_ 
¥2I0V 
harmonic of the crystal (22 me) to 
provide sufficient impedance for fre- 


quency doubling. 

The incoming 20-me if signal and the 
second harmonic of the crystal appear 
the secondary of T1 and 
capacitance-coupled to the grid of mixer 
Vi-a. These two signals beat in the 
mixer and the difference frequency (2 
appears the pri- 


across are 


megacycles) across 


mary of T2. 





Ta 
IN SCOPES 


COLORSCOPE 


MODEL 458 


Compare the new Simpson Color- 
scope Model 458 with any oscillo- 
scope on the market. It is an 
advanced, seven-inch, high-gain, 
wide-band scope especially designed 
for color-TV service. Ideal for black 
and white, too. 

100% RESPONSE at 3.58 
burst! 

DUAL bandwidth 
FLAT FREQUENCY RESPONSE, with- 
in 1 db to 4.5 me! 

RISE TIME less than 0.05 microsecond 
(wide band)! 

FULL RANGE compensated vertical 
attenuator! 


me color- 


° ’ 
narrow or wide! 


shielded 


522995 


Price with 
input cable 
manual 





Four uccessory probe = 

available for extra ‘ 

utility! a 
Ray R. Simpson 

See your distributor 50° ANNIVERSARY 


for details or write— (tt 


SIMPSON Electric Company 


WORLD'S LARGEST MANUFACTURER 
OF ELECTRONIC TEST EQUIPMENT 


5200 W. Kinzie St., Chicago 44, Illinois 
Phone: EStebrook 9-1121 
In Canada: Bach-Simpson Ltd., London, Ont. 
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for 
Replacement? 





SPEAKERS 






We GUARANTEE you speakers that are built to be the finest 
exact replacement speakers. We stand behind each and 


every speaker with a 100% guarantee against any 


mechanical or electrical defects for one full year. 


OXFORD Replacement Speakers undergo a rigid inspection 
to make certain that they are as good or better than the original 
speaker. That’s why more servicemen are switching to OXFORD... 


when it's time for replacement. 


Illustrated literature is available without obligation. 


OXFORD ELECTRIC CORPORATION 
Distributor Sales Division 


556 West Monroe Street, Chicago 6,Ill. 


In Canada: Atlas Radio Corp., Ltd., Toronto 


Export: Roburn Agencies, New York City 


- at better jobbers! 
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RADIO-ELECTRONIC CIRCU 
FLYBACK CHECKER 


Shorted turns in a T\ 
former or horizontal defile 
difficult to detect witl 
ment, especially when 
not cause completé 
or raster. This sin 
described in Radio ¢ 
England), can be 
from parts taken fr 
for around $15 or so W 

The circuit is basi 
oscillator 
a 500-va meter to ind 


operating 


When a flyback 
shorted turn is 
test prods, it load 


and produces a shar 
rent 

The oscillator 
audio output trar 


one-quarter to 


y ¥ 
tiny @ > + + > 
ym one en rt 
r rme pri 
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orme 
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in fix 
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CZ er 
i will be 
he 0 ft cay 
Starting ith aro 
the value of C3 te 
a reading of about 


full scale before sque¢g 
connect the phone 
tape the leads to L3 
Connect the test 
nearly all of the 
flyback transformer. TI 
slight drop in grid ¢ 
porarily connect a 
adjacent tap o! the 
simulate a_ shorted 
reading should droy 
final test, remove the 
taps and wind a single 
around the core close 
and short the ends togethe 
current should drop shar} 
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RADIO-ELECTRONIC CIRCUITS (Continued) 










































If connecting the test leads across 


the plate winding of a good flyback 
transformer causes a large dip in grid 
irrent, the inductance of L1 is too 
high and must be reduced by removing 
laminations from the transformer used 
n the oscillator circuit or the core gap 
be increased. In any case, re- 
adjust the value of C2 

Cl is a blocking capacitor. The 10- 
megohm resistor eliminates the static 
harge that would appear on the hot 
test lead when the tester is turned on. 


BROADCAST BOOSTER 


In an effort to increase the sensitivity 
f a 1936 superhet, I tried half of a 
twin triode as an rf amplifier. This 
helped but left much to be desired so 
I tried a cascode. After ome experl- 
ent to get maximum gain I arrived 
it the circuit and value hown in the 
lagram. 

Construction is simple and is_ not 
itical but I recommend that the lay- 
as compact as possible. Ground 
pin 9 of the tube socket and shield the 
lead to the grid (pin 2) of the input 


age to prevent oscillations. Standard 


i t I 


broadcast antenna and rf coils are used 


with a two-gang 365-uuf capacitor. My 


OUTPUT PLUG 

6BQ7A re TRans OAKS ® 
r ———$—$<$<—5_ $9 —_—-{@ 
Cr+ 


ae ¥# | | 








HTR PINS 485] 
unit uses unshielded coils and is quite 
stable but shielded coils will provide 
added insurance against oscillation. Use 
coax or low-loss cable where shielding 
is indicated. Regular shielded cable 
attenuates the signal too much. 

The unit requires 250 volts de at 
about 20 ma and 6.3 volts at 600 ma. 
This can be taken from most sets or 


veo ROL if You have @ 


Centralab Fastatch 
FR-22A Kit 


@ Always handy, right at ur fi 


you can use a small power supply. I . 
} oy , i tk : } a the dual-concentric replaceme! 1 80 ol 
ave not sasure > oF 1g 

lay not measure 1e gain Du It aoe the time. for all popular TV. ra itn apte 
bring the weak stations up out of the 

noise.—John M. Rhodes END @Each control is factory assembl 


and guaranteed 


@Kit contains 22 control units, 4 I tches, 
2 auto adapter bushins 


@ Ask your Centralab distributor t 1 more. 
Or send coupon for bulletin 42 


@ ny y SS aL” - 
Centraic — 
BEVA SEA 


® 
A DIVISION OF GLOBE-UNION INC. 
922F East Keefe Avenue, Milwaukee 1, W nsin 
Send me Fastatch bullet 


Name | 
Company 
Address | 


City ‘i Lone - 
B-5614 
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Aco 


| 
: 
Hollow Shaft | 


NUT DRIVERS ©:-’ 


in Color 


Nothing else like them anywhere! Choice of | 
28 types and sizes! New plastic kit at right | 
contains 7 most popular drivers in self- * 
standing bag for service work or bench use. 







- 















No. K7 Self-Standing Service Kit 
Stands Up! Hangs Up! Folds Up! 





Stands upright for easy accessibility. May be 
hung flat on wall or may be folded. Each driver 
fits in individual holder marked for size, color. 


nee 


Check These 6 Important VACO Features 


NEW! Extra large VACO 
Comfordome Handles! 


NEW! Each size 
color-keyed! 


NEW! All-hollow shafts 





+ 





NEW! Shafts insulated 
from handle to tip! 


NEW! Available in 4 shaft 
lengths and 7 Hex sizes! 


NEW! Extra hard 
long wearing sockets! 





Coupon only valid for use as stated be 
low. Not valid in states where prohibited 


jobber. It is worth $1.20 
when filled in and used 


\ Take this coupon to your 


City Zone Pe enaieeneens 
to purchase one VACO 
vac .. PRO D uc bd c - - PANY K 7 Kit. If your jobber cannot 
silt » UNICAEO 22, I. supply you, write direct 








JUULLS 


You can SAVE up to $5.05 when you SUBSCRIBE to 


RADIO-ELECTRONICS 


154 West 14 St., New York 11, N.Y. 


TAPE RECORDERS EASY TO LEARN CODE 


Tapes—Accessories 
Nat ally A t Bra — , j aph ¢ 
UNUSUAL VALUES eaycebtenis ‘a he at 

w st. Hiot pra 


Ss 





f F e Catalog 
Quality Reeo, bexir r ivan 
DRESSNER } rd : 
69 RE 174 St ’ 
fing = e i -_ 

seem dio Alwa addy QRM ica 

| y ENDORSED BY THOUSANDS! |= — 
= Dp 
The Instructonraph Code Te ; 
Send tor REGISTERED PATENT ' and enables a - 
PATENT INFORMATION ATTORNEY ther assistance. Th sands Boa 
r Be pians 


Book and Weit sey for on 


INVENTORS RECORD = 4, OCI ATE EXAMINER 


et ‘ ‘ent a t 
without obligation U.S. PRY.9 ew 
GUSTAVE MILLER SAteres soon TT TOT CT A 
RE-66 WARNER BUILDING 4 
D. C. PATENT LAWYER 4701 Sheridan Rd., Dept. RC, Chicago 40, Hl. 
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Business 





Merchandising and Promot 


Sprague Products Co., > 


Mass., ha made wll 
of its recent advert 
Salutes the Independent 


er.” These will be 


techniciar 


ervice 
tributors throughou 
RCA Tube Division, H 
has designed a colorf 
its Silverama aluminized T\ 





tubes. Tube number 
large type on the é 
Clarostat Manufacturing Co 
N. H., is now packay t 
ferent 1Z4 of 
replacement cont 
ton which have 
provide for easier 
Tescon TV Products, 
dens, N. Y., is mat 
Yourself” outdoor ante 


at colored new 
Gray Research & 
Manchester, Conn., | 


elitvy demonstratior 


Developme! 


mote rec 
wvailable to dealez 
term rental plan 


General Cement Manuf 


Rockford, Ill., de 
d play fc 
hen f« 
tecnnician 
< ee Pine 
i 
Oe 


Production and Sales 


RETMA reported the 
347 TV sets and 1,078, 


HR, 
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BE QUALITY WISE.. 


new BUY QUAL-KITS! 
Hi-Fi AM-FM Tuner errr 





Advanced 7 tube circuit 





provides full sensitivity 

and selectivity giving this 

AM-FM tuner exceptional 

hi-fi reception. Armstrong 6 @ 
FM circuit with limiter, "Hi-Fi Amp. 





Foster-Seeley Discrimina 
tor. 20-20,000 cps re 
sponse. Full AFC control 
no drift 


Complete 6 tube-10 watt 
amplifier. Push-pull beam 
power output, built-in pre 
amp. 5 position selector 
switch, 3 position record 
equalization, LP, RIAA, 
Eur. Response % db. 20 
20,000 cps. Output 10 
watts at less than 2% IM 
Low noise level and har 


monic distortion 
$28.50 


















$23.95 





Cover and tegs optional 





instruction and assembly 


BE t i 


Quality-Electronics Dept. £4 
319 Church Street New York 13, N. Y, 


trated 28 page 








TV TUNER REPAIRS 


48-HOUR SERVICE 


RADIO PRODUCTS CO. 
College Point 56 * New York 


We carry a full stock of 
Replacement Tuners for all makes of T.V. 














EXAMINE Profit NOW with the latest 
ym successful transistor 
FREE! on ucce 


TRANSISTOR 
ELECTRONICS 





oO 
I) 

At last, here an authoritative, 
ractical book which rounds 
4 available information, 
idea and technique on tran- 
and presents this useful 

data to you in 520 illustrated, 
easy-to-follow pages! These 


RCA experts cover the whole 
field, from design and operation of transistors to 


their application. Much material is just released, 


printed here for the first time. Whether you're 
a bewinner or seasoned vet . working in radar 
ry radio, computing, or allied fields this 
complete, new book will give you master of 
transistors and show you how to use this knowl- 


edge profitably and successfully! 





Gives Complete Coverage. Including: 
pay character pa 
44° pages) basic amplif 
i w fr amy 
aly pa pow 
t pera t ; 
' ‘ ar pa i s 
: s ‘ ‘ « 
\ c pa 
ina 1 al ! } « 
4 t» wn ft al 
‘ fe Practical « 
i ! aluable aterial and kable, 


——— "MAIL NOW—FREE TRIAL OFFER ~~ 
Prentice-Hall, Inc., Dept. 5744-H1 
Englewood Cliffs, New Jersey 


‘ f TRANSISTOR ELECTRONIC 
PRE Wit » 10 da I'll either 


! 

| 

| 

| 

' a4 d 1 ta ure) and the | 
$4 for t t in full pay t 

| 
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BUSINESS (Continued) 
January, 1956. This compares with 
654,582 TV sets and 1,068,146 radios in 
January, 1955. 


New Plants and Expansions 


Shure Brothers is now located in its 
own newly constructed plant in Evan- 
ston, Ill., which provide vreatly « 
panded facilities for the manufacture 
of Shure’s varied line of microphones 


pickup cartridges, ete. 
Sylvania Electric Products Parts Di- 
vision, Warren, Pa., has purchased For- 


matic Machine Co., Naugatuck, Conn. 
The division also announced plans for 
a 110,000-square-foot plastics plant in 
Warren. The new building is scheduled 
t» be completed and ready for occupancy 


by the end of this year 

United Catalog Publishers, Inec., New 
York, established a West 
office in Beverly Hills, Calif., under the 
direction of Charles H. Mitchell 

Federal Telecommunication Labora- 
tories, Nutley, N. J., established a Cal- 
ifornia branch in Los Angeles. Paul 
R. Adams, director of the Electronics 
Systems Laboratory, wa 
ager of the new branch. 

RCA established an Advanced Devel- 
opment Laboratory in Needham, Mass. 
for work on ferrites. It will be under 
the direction of Dr. Francis E. Vinal. 

Mueller Electric Co., Cleveland, Ohio, 
Hh OOO 


Coast sales 


named man- 


broke ground for a 
addition to its production floor space 
Ebcor Electronics Co., Baldwin, N. Y., 
was established by Edward Berliant, 
formerly head of Ed-Ber! Products, Inc. 


squat e-foot 


The company will package and dis- 
tribute Dow-Corning silicone products 
as well as manufacturing antennas, 
test equipment, ete 


Supreme Publications closed its Chi- 
cago office and consolidated operations 
at its Chicago warehouse, 416 W. Huron 
Street, and Highland Park, Ill. facili- 
ties. 

Esco Electronics, Ine., Chicago, pur- 
chased the Electronics Division of 
Mitchell Manufacturing Co. of the same 
city. Esco will manufacture phono- 
graphs, radios and hi-fi equipment 
under the Mitchell brand name. 


Business Briefs 

.. . Raytheon Manufacturing Co., Wal- 
tham, Mass., has begun production on 
an 8%-inch TV picture tube designed 
for portables. Photo shows C. F. Adams, 
Jr. (center), Raytheon president, dis- 
cussing the tube with Curt Hammond— 





(right), manager of Raytheon’s equip- 


Anderson, 
END 


ment tube sales, and F. E. 
manager of distributor tube sales. 


HERSHEL SPECIALS 
New MYSTERY PACKAGE 


¢ ELECTRONIC PARTS 
















All 
\ 2,0 


2 “a a 
4 $395 
? ‘ene 


BUTTERFLY 
CONDENSERS 


> 
Y 549s E <) 


These unit 





= 


the finest tuners 
for Ultra-high 


frequency trons TYPED 
mifters, receivers os 





frequency meters 
ond on 


RELAYS 


3VDC 11-OHMS DPD.T 
3A. CONTACTS $1.29 
6VOC 24.OHMS DP S.T 
8A CONTACTS $1.95 
TIOVAC ISA CON 
TACTS SPST $1.75 eeui 
TELEPHONE TYPE 7500 
OHMS SPOT. 2A 
CONTACTS 































D. 404" nGlg” a 21g 





GE Pyranol Oil 
CONDENSER 





PHOTO ELECTRIC CELL 
CE Va 





RCA Output 

Transformer 

PP. 6te’s 28 
arts 





w 
Pr 5000 ohms 
ALL-PURPOSE FIL. =i $00 
TRANSFORMER 
PRi. live 
60 cyc. sec 

































$s 28 Hi Gain Dynamic Mike Kit 
PIS | Ethent TS $995 
as “ Mike Idea 






> 
BRAND NEW 


‘ Mame, PA car, 
Q5 | wecorcrny trove agers 
s 08 80 te 7800 


CPS. Diagram Furniened 














100 ASSORTED 
CRYSTALS 
FT.243 FT-241A FY-1718 
Type Holders FREQ 
RANGE 2015 KC to 38.1 


SWING CHOKE 
20-7 S50 MA 
Thordarson 1480 





$595 


o3 





AUDIO CHOKE 













GOH-IMA. 4.500 ohms mC 
15,000 turns of 44 wire $50 00 $ 95 
Sie Ye" eM ~ Value 







léeal for radio contre! 


HOTTEST BUY IN 
planes, beats, etc 


THE USA 


95: 


ALLIGATOR CLIP 
Piercing type with 
s 2102 5¢ 











TERMS: Cosh with order or 23% 
DOWN—BALANCE €OD 
ALL PRICES MET £.0.8. DETROIT 
MINIMUM ORDER $2.00 


spade tug. ideal 
TYler 8-9400 


test clip. TL-137 


5249 GRAND RIVER Detroit 8, Michigon 
MMC@C@HHHC@€CHCH€@llllll 







Ft. cord and 





















ELECTRONIQUE 
INDUSTRIELLE 


+ } 


de recnnique 


Specimen gratuit ] nande 


EDITIONS RADIO 


9. rue Jacob Pa > 
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twins by 


Arkay 
Model § 4 
HFT-7 Hi-Fi AM FM Tuner Kit 

Matching tuner wh 


h offers less than 
1% distortion and a —70db hum level Arkay Model 
Sensitivity is 6 uv for 20 db quieting on FL-10-Hi-Fi Amp-Pre Amp Kit 
FM and 20 uv on AM. FM selectivity is Nilliamson type super-linear am 
200kc andwidth 8db down; AM vith built-in pre-amp. Pushr 
8kc bandwidth 5db down. A unit to suit eye aah p 4 
ao ictal ; output frequency respec 
~ © , > > to 40,000 cps with extrem 
With AFC control and defeat $29.95 and harmonic distortion 
Available in FM on $23.95 to be proud of 


Less Cover 


Arkay Miniature Radio ~ 
Superheterodyne  cir- 
cuit and hearing aid 
type ear piece. 544” x 
344" x1 $12.95 


Arkay Model A-12 


) Hi-Fi Amplifier Kit 
Testing Kits a 


Visit your local Television Kits 
distributor for these wonderful 
and write today for the special FREE 
Radio Kits Catalogue and list of dealers. Your copy 
will be sent by return mail with no obligation. Write to 


Radio Kits INNC.., vept. 120 Cedar Street, New York City 

















NOW—MAKE 
EXTRA MONEY 
SERVICING Theres mopey in, tervielng record shang 
RECORD Bye Sey ep 
CHANGERS SEY SEGRE: 


JUST OFF THE PRESS! 








Servicing Record Changers—Partial list of contents 











© Sequence of operation © Mo © Record Release ® Re d 
tors © Drive assemblies © Turn dexing and Arm ® Set-Down 
tables © Pickup arm, cartridges Automatic Shutof# © Care and 
* Trip Mechanisms @ The Cycle Handling © T ble Shooting 
Drive © Arm Lift and Pull-Back Charts 
THE COMPLETE GERNSBACK LIBRARY—PAPER-COVERED EDITIONS 
Basic Audio Course. No. 66...$2.75 Transistors—Tr ry actice 
Hard cover ed $5.00 No. 51 $2.0¢ 
Maintaining Hi-Fi Equipment TV Repair Tect 
NO. 58 $2.90 No. SO $1.50 
Mard cover ed $5.00 Radio & TV Test instr st 
The V.T.V.M. No. 57 $2.50 a 52-50 
Ward cover ed $4.60 Migh-Fidelity—D« in Cc truect 
High-Fid e oie eo Measurement N 4 $1.50 
P elity Circuit Design ate y 
Servicing Record No. 56. Deluxe hard cover me é ttgttoy No. 47 $1.0¢ 
nt elevision Technotes 
Changers =. oe nape No. 46. $1.50 
Sweep and Marker Generators Radio Tube F . 
Sard euver oa 33:60 No. 45 $1.00 
y Probes. No. 54 $2.50 Basic Radio Cour No. 44 $2.25 
Hare cover ad $4.60 Model Control By Rac 
ae c o. 43 $1.0¢ 
adio-Control Handbook High-Fidelity Tect 
$2.90 No. 53 $2.25 No. 42 $1.00 
than The Oscilloscope. No. 52 $2.25 Practical Disc Recording 
$4.60 Hard cover ed $4.60 No. 39 7s 


GERNSBACK LIBRARY, INC. 


154 West 14th Street. New York 11, N. Y 








| 7020804 4 . 6b 
| 64% 447 48 Enclosed is my remittance of $.........csscceceee 
| 49 50 5! 52 Please send me the books checked postpaid. 
| 3053 055 056 F f Canada. 

57 (58 (159 6 
I Hard cover editions Nome..... rr err rrr Cocercccrcvceese eee ewer cere seeeseeees 
| By mail only please print 
| 52H 54H 55H IG aiiwincccsisensnatbencnsceuategeibsdaessetstonsiddes 
| 57H 58H 59H 
| 66H GRY. cccccccccceccccsecedossoctcosscees BMGs ccccccosccene 
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OPPORTUNITY ADLETS 


Rates—it5c per word (including 
initials) Minimum ad 10 words. Cast 
pany all ads except those placed by 


cies. Discount, 10% for 12 consecutive e M 

leading or objectionable ads not acce 

August issue must reach us before Jt 
RADIO-ELECTRONICS 


154 West 14 St., New York 11, N.Y 
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Sy Serv 7 \ 
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SPEAKER RECONING: G 
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CHASSIS & par and 


} $ West M 

NEW I it ket rad 

4003-R Roosev M and, I 

DIAGRAMS FOR REPAIRING KA ( 3 T 
sion $2 Giv Make Mode D 

672-RE, Hartford 1, Conn 

NEW! Versatile “‘No-Disturb’’ TV 

$x 4x2 Three-way 1 P 

TRONIE Box 1142, Lanca I 


FREE PLASTIC CA 
WITH YOUR ORDER FOR 
BUSINESS CARDS AS YO) 


COLORS 


Y I 
| prepaid WwW 
Ca Get ' 
ORGANIZATION, 684 N. 8 
TUBES rv. R 10, TRA 
| | fost ry s ore 
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Broadwa N.Y 2. N.Y 
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TES NG 


E. 88 St., New York 28 
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AR ARC ART 3, B ; 
Every Surt S 
Lab Quality Eouir nt, Met t 
ment. Top Dollar! Litt I 
oO 
JAPAN DIRECTORY J 
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N.Y 


l BUSINESS CARDS CAS 
PRINTING SERVICE, BOX 11 
PHIA 5, PENNA 
DIAGRAMS—Repair Int at 
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was formerly 
Super Corp., 
yon & Eckhardt, 

Russell D. 
ne, promoted to 
man- 


Gaw- 


general sales 
ager of General 
Cement Manufac- 
turing Co., Rock- 
ford, [ll., had been 
sales manager of 
the G-C El 

Richard A. 
K leine wa ap- 
pointed sales mar 
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Peoria, Ill., tower 
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Jay Carver (left), 
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manager of ¢ 
Voice, Inc., 


wood product sales, 
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enclosure kits 
merly with 

Voice 


Douglas A. Bat- 
tin joined Turner 
Co., Cedar Rapids, 
Iowa, as its assist- 
ant sales manager. 
He had formerly 
been in the Sales 
Department of the 
Collins Radio Co. 
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associated 
Newell Emmett Co., 
and Biow Co. 


Manu 


Buc hanar 
including 


enclosures 


Maurice V. Od- 
quist joined Sylva- 
nia Electric Prod- 
ucts, New York, as 
director of new 
product sales. A 
well known mar- 
keting and adver- 
tising executive, he 
with C & C 
Ken- 


a. im 


lectronics Manufacturing Co. 


facturing Co, 
ivertising 

Electro- 
to handle 
hi-fi loud- 
it-yourself 


former a 
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1, Mich., 


and do 


Frank Stroemple, for- 
Radiart, 
as assistant manager of the 


Electro 
Dis- 
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tributor Sales Di- 
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son (left), former 
Electro-Voice 
engineer, was ap- 
pointed = assistant 
manager of Manu- 
facturers Sales Di- 
vision. 
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TELCO SELF-SUPPORTING 


tripod MAST TOWERS 


FOR FAST, EASY INSTALLATION 
ALL ASSEMBLED — had _ Wines 


Real profits on yn ante 
tower to the roof an t 
consuming screw eyes, guy 
buckles. Get sturdy, deper 
stallations. Telco Tripod 
installation in one! All 
Get them at your Telco dis 


AVAILABLE IN 3 MODELS FOR 
ANY SIZE INSTALLATION 


Model No. 9063 

2 foot heavy steel gauge, plated tower 
Model No. 9144 

3 foot electro-galvanized tubing tower 
Model No. 9145 

5 foot electro-galvanized tubing tower 


REMEMBER 


THE a 
TELCO) 


[3 Ft. Model] Model 
No. 9144 


TELEVISION HARDWARE _ CO. 


5 Ft. Model 2 Ft. Model | 
No i 
acd 


~e 


Division of General Cement-Textron Americon, Inc. 


Loken @ eek oF 


ILLINOIS 


SEE YOUR TELCO DISTRIBUTOR NOW! 


Stand-offs, mounts, arre 
need for e\ y kind of TV 
your Telco di 


tributor 


FREE CATALOG 








COMMUNICATIONS RECEIVER 


@ Six bands; .54 to 31 mc., AM, CW, MCW (FS 
with convert.) 


Accurate main tuning with full elect. bandspread 
@ Ferrite transformer, 75 ohm unbal. to bal. input 
@ One microvolt sensitivity on hf bands 
@ Image ratio; better than 60 db 


@ New Audio Selectivity design with variable 
bandwidth, 


@ 110 VAC 50/60 cy. appr. 90 Watts 


Complete Receiver $395 net 
Matching spkr wen 00 


MATERIEL 
canapa, CORPORATION 


ethan Contin, itp. MAMARONECK, 
OTTAWA, ONTARIO NEW YORK 


ee TECHNICAL 


TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in 1U. s. 


ay penn and pg fag Ansa 
ir u 
ar id a re al futur Adva 
ex, Rot needed 
gr ane ate 


Garett ew Later 
Pl : 


Time I nployt for 
Refrigerat ctric API 


FREE BOOK < vn 


No Salesman VV 


k 


B. W. Cooke, President A TECHNICAL TRADE 


INSTITUTE OPERATED 
NOT FOR PROFIT 
Established 1899 

500 S. Paulina, Chicago 


B. W. COOKE, Pres. 

COYNE Electrical Schoo! 

500 S. Paulina St., Chicago 12, Ill. Dept. A6-81H 
i FRI BOOK a 
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in my kingdom.” 








“,.. the hand of the princess ' atl a aie 
in marriage, and half of all Arcsin ectrtcslacy sital 
the JENSEN NEEDLES = y STURDY LIFETIME 








INSTANT 


SOLDER GUN 


and COMPLETE 


“DO-IT-YOURSELF” 


FOR 
HUNDREDS 
OF RADIO. TV 
AND 
HOMECRAFT 
JOBS 


ODEL G14 
$795 






BEST KIT 
VALUE 
MODEL G14K 


$995 


150-Watt Instant Solder Gun Model G14 
Cutting Tip for plastic tile, old putty, toys, etc. 
Smoothing Tip for furniture 

scratches, sealing, etc 


Famous Kester TV-Radio Resin Core Solder 


4406 6.4088 


Sandpaper for cleaning parts 


ag tiene! It thee th ' COMPARE THESE 
ou'll like the way 
it HANDLES! FEATURES WITH ORDINARY 
ABINES ALL THE A SOLDER GUNS! 


' Ee “— waa POWER PACKE Wott 


HEXACON ELECTRIC COMPANY 


186 WEST CLAY AVENUE, R E PARK, NEW JERSEY 


L 





Serving Craftsmen for a Quarter of a Century 
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THE NEW PRESTO 


Sf Prouett 7 


T-18 


MADE BY THE WORLD’S LARGEST MAKER 


OF PRECISION RECORDING EQUIP 


@ Improves 
dously...delivers 
quality! 

© Simple operation 
control lever selects 3 speeds 
78 rpm 

@ Quiet insured 
table bearin 


334% 


Preci 





record performance tremen- 
professional broadcast 


a sideway flick of 


ion deep-well turn- 






MENT 


the 
, 45, 


. heavy } S ; 
tra heavy weight, ca t Revolutionary 3-Speed Mechanism 
with non-slip “ 5 es Cees The Pirouette embodies the ex- 
it ION-SUP COFK clusive PRESTO “‘flick ift’’ speed 
@ Beautiful design—smart telephone black mechanism, with 3 ji r wheels 
and brushed chrome finish mounted on a single movable plat Insures 
© Easy to install only rectangular cut- professional speed accuracy and t free 


out needed. Easy to buy at only 


pertormance 











The New PRESTO K-11 Disc Recorder 


incorporating the revolutionary T-18 turntable—for only $396.00* 


-A professional version of PRESTO's all-time favorite K-10 — 


For use as an on-! tion re ler. It 
a completely new pick-up ar fully 
tem. ¢ ime button 
Sys w i sign, pr if ) 
RES cutting id. Three-speed ope 
PRESTO cutt S.3 peed of 
Turntable mec! m including r f I ! i. - 
I K ble, separately, to f | 
sy *with by , rs ) 
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Write for latest technical data 


RDING CORPORATION © paramus, NEW JERSEY 


EG 
| \ AG fy en Division: 25 Warren Street, New York 7, N.Y. 


an Div.: Instantaneous Recording Service, 47 Lombard St., Toronto 





PEOPLE (Conti 





Donald FE. 


Smith (left), Midwe 


district sales manag‘ CBS-H 

was promoted to Cent 

ager of CBS-Hytron Sales Con 
headquarters in Chic Walter J 
Fitzpatrick (right), ern 
fornia district manage) 

West Coast regional 


headquarters in Los Ang 


Obituaries 
Dr. Eugene Casson Crittenden, 
nationally ! 


known scient 


on standards of phy 
in Washington, D. C., at t or 
Chief of the National B é I st 
ards’ Electrical Div l 
1946, he retired a 
in 1950 and served a 
to the time of his illne 
Lloyd L. Spencer, a ret 
ident of Stromberg-( ( 
associated with the 
radio industries for 
cently at his home in H O 
Rudolph F. Blash, f 
man of the board of Webst ( 
Corp., Chicago, at the 
Fort Lauderdale, | 


Personnel Notes 

... Emanuel Sacks, vi 

RCA and NBC and vies 

general manager of the RCA \ 
Record Division, wi 

full to NBC and RCA 
W. Kanaga, vice president 
tions manager of the 
Sacks as vice 


manager 


time Lawrence 


succeeds 


general 


.. K. L. (Ken) Bishop 
Electronics Division of TI on P 
ucts, Cleveland, as pr« i 
eral manager of Bell Sour S\ 
Columbus, Ohio, a subsidia He | 
been general sales manag ' 
Corp. Other members of the Be 


agement team are W. H. Bunce, ops 
tions manager; H. H. (Pete) Seay, 
manager, and Floyd W. Bell, in cl 
of engineering. 

Paul V. Galvin, president of M 
ola, will be awarded the 1956 Med 
Honor by RETMA during its ¢ 
tion in Chicago June 12-14 


CORRECTION 
The text 
“Tiny Tim” 


describes the Dav 
miniature wirew nd 


tentiometer (“What’s New?,” page 4 
April, 1956) as a trimming ipacit 
As readers have no doubt 1, 
unit is used as a trimmin f 


usually in connection with 
semi-adjustable resistor 

We thank Mr. Philip Den 
Sedona, Ariz., for this corre 
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a 
Build your wr 
SUPER DE LUXE 


31-TUBE 
#630 TV CHASSIS 


+630 SUPER DELUXE 31-TUBE TV KIT 


OPERATES 16” to 21 ores bing ef 


30 
FULL ‘am AN owlorn . cas 
TUNER @ COSINE DEFLECTION YOKE e LARG 
ER POWER TRANSFORMER e@ KEYE AGC e@ 12 
SPEAKER ¢« [een ' Bacar inp 


CODE 


she ag ETE 


SET of joes TUBES. evervtul 
rT & 


é All LF 
tory pre 


t r 
ic ASSEMBLING INSTRUCTIONS" i 


Slashed to 599° -99 


‘anne KIT for 24” or 27" CRT S 1 1 _ al, 











a 


MANHATTAN 253-43 


MAN- 
HATTAN 
also 
available 
for 
24” or 27” 
picture tube 


$79.22 


H-39" W-25" 0-23 





DUMONT OR THOMAS PICTURE TUBES 
BRAND NEW in Factory Sealed recites a Full Year Guarantee 


1 7'<070-822-68| 9] su0e832.21 


com 
“a 





PM SPEAKERS (nico +5) 


Brand New Factory Guaranteed Stock 
1 oz. mag. on 3” to 6", heavier mag. on 8” & 12” 


1.29 


SELENIUM RECTIFIERS 


65 ma. .. .5.46 250 ma. ..*1.08 
Fe me..... A 300 ma. .. 1.19 
100 ma. ... .62 350 ma. .. 1.26 
150 ma. ... .74 |] 450 ma... 1.42 


TUBULAR CONDENSERS—85°C 


1 ~ 








ot —600v 


5 100 
20 mfid— -15 Ov é 8 mfd —t50v 
10/40 mfd—t50v Ke 10 mfd—t50v 
50/30 w td —1150 80 mfd—t50v 





CARBON RESISTORS 
rfactor cl tackpole, T.R.( rrder 
r « Ded t 10 lots 0 over 

V2 WATT, 5%... .5¢e , 20%. 00 +36 
UV WATT, 5%... .é6 oe ry 
2 WATT, 5% , 5c 





MICA & CERAMIC CONDENSERS 


vo s up to 85c each 
56, 100, 120 (50 220, 
33 90 170 510, 680, 1000, 1200, 
3900, 6800 MMF Your choice 


‘PULSE KEYED AGC KIT 


Fine “ most ace nd the _— os se 2 2 ins oo 
“ TV RECEIVER ine 63 
he mance an ins 





os a ants olen 


: COMPLETE SET oF PARTS $9. 99 


*630pe tuxeTV CHASSIS 
ENSED UNE - 
comPLere ReABY To plue IN “AND PLAY 


Slashed to $142 27 
(“com TecHMasTet 





COMPLETE LINE AT SPECIAL PRICES 
Catalog mailed on request 





For be tte all 


—— CASCODE on 


around performa 


‘ ren me ’ CASCODE 5] 5. a 


MANUAL tr t 





FLYBACK ‘ausromer- 
Sear 


jog yen ao ag pe ere 





Gi 4.2) 


jn FLYBACK TRANSF. 





rv 
} 


(eon DEFLECTION “paw 


$5.98) 


BRACKETS 


Compile rte a 
ba 


$5.24 





f 
k torte 
ve Inst 


/ UNIVERSAL 





Picture Tube 
MOUNTING 


Fits All 
1212" to 21” 


fe 


picture tubes 











BROOKS RADIO & TV CORP., 84 4Vesey St., pept.a, New York 7,N.Y. -ssniss 


JUNE, 1956 





CUSTOM-BUILT CABINETS 


WESTCHESTER 598-70 : 


¥ ——t 
H-41" W-26”" 0-25 


3 LEADING 1956 STYLES 


é FACTORY : Ww 





GEM TV CABINET FRONT 


Similar to front of GEM TV Cabinet (above) and 
plete with mask, safety alass and undrilled 


knob panel for any TV fit. Beautifully finished in 


mahogany or blond 

Save money by building a TV Cabinet with it, 
simply by adding sides, top and bottom 

Use it for mounting Receiver flush with wall, 


19" aie.) — 


fom, WV CONVERSION KIT-~ 


f TV an ’ y "Make TV RE- 
CEIVER + t 21 ony 70° Picture Tube 


COMPLETE SET OF ESSENTIAL PARTS ir de 
matched set COSINE DEFLECTION 
YOKE ond TODD HV FLYBACK TRANSFORMER, 
FOCALIZER, 20KV FILTER, DRIVE TRIMMER, 
LINEARITY COIL, CONDENSERS RESISTORS. 


$1997 


mad Kit for 24”, 27 4 53 98 
tet TV | CONVERSION «iT 


Aake TV RECEIVER 
he 27 24 any 90° Picture Tube 


COMPLETE SET OF ESSENTIAL PARTS es 
mat COSINE DEFLECTION 
YOKE and Topp 18KV FLYBACK TRANSFORMER, 
30KV FILTER, 6AX4 TUBE, YOKE BRACKETS, 
WIDTH CONTROL, CONDENSERS, RESISTORS 
Price... 


15" oo 
= 


wey arvicte With Picture dpi 


Wr j “ et us 
ee you 


DUMONT PICTURE TUBES | 


are your best bet ia inexpensive. | 


SPECIAL TV | PUBLICATIONS 


$4.25 


Mahogany .. . 





Your 
price... 











Your 

















LIFE-SIZE T 





O° TV CONVERSION AN 





70° TV CONVERSION MA 





HINTS FOR BETTER PER 





Brooks CASCODE MAN ( 





AGC STEP.BY.STEF 


FREE CATALOG mailed on request 





ONE 
359 
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PRE-VACATION 


BARGAINS! 


Get Ready for Summer Fun! 
\\ OK DUAL- POWERED RADIO KIT 


ae \ $7.88 


$1.95 


FAMOUS "KIT KING" KITS 


12 AC-DC LINE CORDS 50 CERAMIC CONDENS.- 
ERS 
: fie $1 $1 
7 ROLLS oF WwiREe 214 
25 TUBE SOCKETS 
 . $1 
8 Lh Slap ELECTRO $1 
= 60 CARBON RESISTORS 
$1 
20 INSTRUMENT r 5 $1 
KNOBS < 10 ELECTROLYTICS 
Pe x - 
3 si 
20 PRECISION RESIST 60 MICA CONDENSERS 
ORS Asst 
S17 $1 $1 
10 PANEL SWITCHES $ 
150 RADIO PARTS. 
i $4 
60 TERMINAL STRIPS A. $1 
G-E PRE AMP KIT 
Ay; $1 ; 
2000 PCS. HARDWARE 
$4 meee 
H ; f 12 VOLUME CONTROLS 
: : oS a 
DIODE KIT +1. Four . I ‘$1 
iN “44 60 ASSORTED KNOBS, 
$1 3 
OIODE KIT 2 $0 $1 
wan 4 30 ASSORTED BULBS 
iN4 $1 ; 


60 TUBULAR CONDENS 
ERs 4 


$1 


m $1 15 ERIE TRIMMERS | 

SO RF cOlLs & fferent & 
CHOKES t Rt , Wt 

20 pe * si 
f rv $1 8-PC. NUTORIVER KIT 
30 DISC CONDENSERS 5. ‘ tec ket 

‘ ' $1 oa $1 | 

$12 PRINTED CIRCUITS 

20. WIREWOUND RE KIT | 

5 t | 

| 

| 


SISTORS 


& tubular 


SE ies: 81 


JAN & COMMERCIAL 


6 for $1 


$1 


a 


NEW & UNUSED 


TUBES 


TOP MAKERS! FULLY GUARANTEED! NO REJECTS! | 
2c¢26 O 39/44 o 34 46 j 
7ES 954 35/51 co 9006 | 
33 956 


OTHER HOT BUYS! 
ELECTRIC FAN SCOOP! t y 


$2.19 


10 ELMENCO TRIM 3 MICROSWITCHES 
MERS f 


t. Reg. N 4 
$5. only $1 Reg. $4.50 only $1 
NAVY J.38 HAND KEY B2M SUN BATTERY 
Rey. $3 only $1 "$1.50 


ANY $1 ITEM FREE WITH EACH $10 ORDER! 


FREE! GIANT BARGAIN FLYER! 


HOW TO Check items wanted Ret r tire ad 
with check or MO. Inc ficient post- 

ORDER >- ge, excess returned cop ers 25° 
down. Rate net 30 days RE-t 

Na 

st t 

City Zone State 

Enclosed $ for items for postage 


» ie iS eciall tes 








28 Gardener Street Chelsea 50, Mass. 


Visit our Salesroom at 131 Everett Ave Chelsea 
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‘technical 
Literature 





4 


BROCHURE ON MANUAL a 
A 4-page circular describes the newly — ; 5 ot aad xz 
published 1956 Tele Vanua Vol. 2 


TV-11 of the TV series 
Supreme Publicati , 1460 Palsam 


Rd., H ghland Park, I 





Any or all of these catalogs, bulletins or 


Periodicals are available ¢ y equest 
direct to the manufacturers, whose addresses are 
isted at the end of each item. Use your letter- 
head—do not use postcards. To fa tate ider 
tification, mention the issue and page of RADIC 
ELECTRONICS on which the item appears 


UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS 











TRANSFORMER LAMINATIONS 


Detailed information and drawings 
on 100 standard lamination shapes are 
given in the seventh « 7 - 
former Laminations in a revised and 
expanded edition of 120 page Such 
items as direction of grair ount and 
weight of laminations, magnetic and 
mechanical dimensions, lamination die 


layout as well as other important data 
are included in the book. 

Sales Dept., Allegheny Ludlum Steel 
Corp., 2020 Oliver Blda., Pit 
2. Pa. 


tsburgh 


REPLACEMENT GUIDE 
An automobile radio replacement 


guide AR-56 lists recommended Triad 
replacement transformers for nearly 
500 models of automobile radios includ- 
ing several 12-volt models. 

Triad Transformer Corp., 4055 Red- 


wood Ave., Venice, Calif 

TIPS FOR SERVICE TECHNICIANS 

A new publication 7 which is 
published “occasionally” contains arti- 
cles of interest to the radio and TV 
service technician. International Rec- 
tifier Corp. offers a $25 defense bond 
to anyone submitting an article that 
is subsequently published in it. 

International Rectifier Ce rp., 1521 EB. 
Grand Ave., El Segundo, Calif. 


SPEAKER LITERATURE 

The Progressive Speaker Expansion 
Guide contains detailed information for 
step-by-step expansion of speaker sys- 
tems illustrated with simple color- 
coded charts. It includes data on the 
use of adjustable networks, dual- 
impedance woofers, adjustable-response 
woofers, mid-range speakers and tweet- 
ers. The complete line of University 
speaker and network components is 
illustrated with all important specifica- 
tions included. 


Brochure 78A1 describes the Decor- 





improves 


phono 
quality... 





new replacement 
cartridges 


A new Ronette Fonofluid cartridge 
to enhance the sound of your pre 
ent record player—regardless of 
make or model. 

The Ronette high compliance, low 
intermodulation distortion and full 
frequency response assures peak 
performance from your equip- 
ment. Yet the cost is unbelievably 
low. 

Acclaimed by critics and used by 
leading original equipment manu- 
facturers, Ronette new replace- 
ment cartridges are available in 
high or low output, turnover or 
single needle models, and in a new 
universal mounting bracket that 
will fit your tone arm. 
Replace youl present ul 
with a RONETTE and + will 
immediately hear the diff 

that has 
facturers switch to—better sound 


ing RONETTE. 


made quality 


AT YOUR PARTS DISTRIBUTOR 





Diamond styli available at 


Hear all the music you are paying 
for... use a Ronette 


—Sipn ae 


ACOUSTICAL CORP. 


135 Front St., New York 5, N. Y. 
BOwling Green 9-0380 
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FL NR ECU RECOLOR EGARTE! <p, IMIR RR CESAR SSIES AT SREB TALE R S  R RERCO REE A 2  RBREE SG AS — SR AN R  ITRR 
— 


STAN-BURN 





GE PARKG 


1 CATHODE RAY TUBE SPECIALS ! 

















AIR CONDITIONERS—Famous Brand 
$199.95 

G-E F ider Mitchell Westing t k 
Write for f ! etail a 


4 ONE YEAR GUARANTEE i 
STAN- STAN- §j 

§ GE. Type BURN]| G.E. Type BURN 

$13.25. 10BP4 $10.20 | $31.25..17GP4 $20.75 

§ 18.00 1oFPs 14.00 | 32.25 I9AP4A 22.50 
16.25. 12LP4A 13.95 | 27.40... 20CP4 18.95 

! 12QP4 10.50 | 33.00 21AP4 22.25 
28.95. 12UP4 14.50 | 27.40. 21EP4 20.15 8 

i 18.15. 14CP4 13.40 33.25 21IMP4 23.50 
ISDP4 14.50 | 90.75 24A5 19.00 8 

§ 31.25 i6APSA 18.50 DUMONT TUBES 

26.25 16KP4 15.75 | 12QP4A $23.75 

B 31.25 16GP4 18.50 | 1SDP4 26.55 
29.00 I6LP4 15.25 | 16DP4A 34. ill 

§ 29.00 i6wea 15.25 | 16FP4 26.00 
22.50..17BP4 15.75 17KP4 25.00 8 

B 28.15 17cP4 19.50 | I9AP4A/B 25 
21KP4 io 8 
i PRICES SUBJECT TO CHANGE WITHOUT NOTICE | 

cs WORTH OF ELECTRONIC PARTS IN GRAB-BAG 

onsisting of rcelain sockets, coils peaker, trans 
formers res tor conde sers et i 
§ ony $1.98 is $s 50c postage ry 

§ TAPE RECORDERS—Famous Brand 

SPECIAL SPECIAL t 

. $169 00 I $79.95 
ee AL oe ist Br. 59 an | 
WINDOW FANS \ 
: SPECIAL $47.95 t i 

’ SPECIAL $47 95 t 
WESTINGHOUSE i tock. Write for full ta and i 
. 





KITS: We stock the following manufacturers complete 
' f kit ee reference pages 








AM-FM-SW AUTO RADIO 


$179.95 ! 


$239 95 





























17 TV 
Mode! 17TS700M—Table ode 
m 217S460M—Table Mode! 





VM 3 SPEED HI-FI CHANGER—Mode! 950 with R 
one or tatic f ver cartridge—BRAND 
NEW ORIGINAL CARTONS $21.49 
VM 4 SPEED HI-FI CHANGER—Mode! 1210 wit! 
R ette Ss tone r Astatic flip ver cartr ye. $22.95 
WEBSTER Mode 140—3-SPEED Automatic wit 
Ronette Sonotone or Astat a 
tridge $22 ao ff 
MONARCH 3 SPEED AUTO. INTERMIX 
CHANGER with crystal cartridge $21.95 i 
24.95 
45 RPM SPINDLE 1.88 t 
TU-8 MONARCH ‘ MOTOR & 
TURNTASLE UNIT $ 4.95 3 
3 SPEED PORTABLE RECORD PLAYER with MONARCH 
B chan ER—Ronette ca ige ortab! wo Tone Car + 
ying Case $32.95 
§ reentess PORTABLE BATTERY OPERATED RADIO I 
Colors rec Wh ite Red or 8 5 UBE 
§ imeort $14.95 jess batteries 
BATTERY KIT for above "5 
tu JEWEL de 5200-5 TUBE 
= Dc RADIO $12.50) 
RECORDING TAPE , 
1 BOXED $1.69 ea. ¢ 1 $1.59 ca f 
$1.49 ca 
’ HALLICRAFTERS TV + 
i tat Dealers n ‘ 
- 











TECHNICAL LITERATURE (Continued) * 
Coustic three-way speake) ystems, 

including the new Master, Senior and ururamic 
Tiny-Mite cornerless-corner setups, and 

a feature story of the acoustic Baton. V Oo MA 

The deluxe Dean and Classic systems 


are also described. p 34 oO B E S 


Unive rsity Loudspe ake) ] x 80 


So. Kensico Ave., White Pla . ive Be # (= ap i — ~ 
=, —J , 


SELECTION CHART j \ _— 
A quick-selection chart ETD-1163-A = 
lists G-E’s 600-milliampere seric tring / 
receiving type tube i of controll now endorses qd by 
heater warmup design. It f the 


Cid Lilt 
1% tube types accorall te element . 
lists typical service, heate voltages, R. G. Middletou 
maximum plate and screen di ition 
ratings; gives average characteristics. | Type 261 V-O-M 
General Electric Tube Dept., Schenec- Let 


tady, NW; ¥. 
SPEAKER 


The Tempo seri f high-fidelity : 

peakers is described in a fi pare Type 262 V-( 
catalog. Among the peake e the Now 
model F&8J408, an &-inch, single-cone you 
unit; model F12J408, 2-inch f V-O 
range ingle-cone peak ind the 1]2- pi 
inch single-cone model F12L6( 

Orford Electric ¢ ; G6 W. Mone ( 
roe t., ¢ hicago u, Til. cha 


TAPE RECORDERS » 





A 4-page folder describe e VI he 
Magnemite series of tape 1 e) d 
A variety of sing A 
> ‘ Type 264 V-O 
four-speed models are isted a thei) Ho 
respective recording naracte ¢ 
. . ae V-O 
tabulated. A full descriptio1 E tA 
100K 
various mechanical and elect 
at tne 


ponents 1s given, with ind 


trations. The recorders’ operat 





xpliained cleat Vv al concisely ( 





‘te technical spe icatior and rec- 


ommended accessorte i well : al ct A) 
factory prices are included ha thé 4 
{mplifier Corp. f lmerica, 398 my ‘ 


Broadway, New Y« N.} END 





Don't 
let TV 


troubles 





Thirty- Five Dears Ago 
In Gernsback Publications ? 
HUGO GERNSBACK, Founder | 

Modern Electric 

Wireless Association of America 

Electrical Experimenter 





strike you 














HI-Fl PACKAGE DEAL Radio News 1919 
SGER GE RPL OSD 1a? areAREe Science & Inventic 1920 OUT oe « Use 
1D ecify Television 9. . 
A 999° reset ea Craft t h as = g ht 
“ rn: ae bat...Usea 


| DEALERS: write for tow cost prices and catalogs 
on 'S6 models—HALLICRAFTERS, CRESCENT, FAN- 
| NON. SONORA, WILCOX-GAY, TECHMASTER, G.E., | 
WESTINGHOUSE, TUNG-SOL. DeWALD, MAJESTIC, 
GRUNDIG. ARKAY KITS, DELCO. GEN. MOTORS | 
l Addres all inquiries to Dept, RE-6 | 


Gees cee cee ee eee ee ce Gee ce Ge Ge ee ee ee ee ee ee 
Ms COMPLETE HIGH FIDELITY DEPARTMENT. SEND US 
B YouR List FOR LOWEST QUOTATIONS ON ANY ITEM. E 


We invite export inquiries and offers. Our export de- 
B partment will give ' 
f 


special attention to expediting 


nimum commissior We are 
all Delco 1 


line of popular makes of ¢ 


discount. Also many other 
sv 





ments for prompt quotations. 


Balance C.0.D. All prices 
* 





F.0.B., NEW YORK Warehouse. Minimum order $5.00 
Write for our latest price list and Hi-Fi Catalog RE-6 


STAN-BURN t222ec8. <0 


558 CONEY ISLAND AVE. © BKLYN 18, N. Y. 










JUNE, 1956 


Some larger libraries still have copies of ELECTRICAL 
EXPERIMENTER on file for interested readers. 


«e 
uturamic 


Al Perron 


In June 1922 Science and Invention 
(formerly Electrical Experimenter) 


The Odor Organ, by Joseph H. Krau 


The Radio Science, by H. Gernsbacl 
Secret Phone Aids Publ Speaker guaranteed, 
suilding a Color Organ, by Manuel Comu- you may 

lada refund yi 
Church Broadcasts Own Ser ns, by Ar- tobbers. Gend { 


chie Richardson. 

Vacation-Time Radio Receiver, by Robert 
E. Lacault. 

Radio for the Beginner, No. 4, by Arm- 
strong Perry. 

Radio-Frequency Amplification, by Arthur 
H. Lynch. 

The Radio Oracle. 


a 
uturamic 
2500 West 23rd Street 
Chicago 8, Illinois 
Representative Inquiries Invited 
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dont do it 
_the hard way! 


~ 
te 


‘ 


ROTARY CABLE STRIPPER 


Model S-1 


as Sharpening 
a Peactl 
FAST 
ACCURATE © CLEAN 





and Practically AUTOMATIC 


Cuts and strips the outer covering of coax 
cable without injuring the shielding 


j 


Cuts the shielding witheut pulling, fray- 


its and strips the inner insulation and... 


. i 


Measures just the right length of lead 
Jesired | 
Ideal for stripping all insulated wire and 
cable — as well as non-metallic tubing. 
—andits ONLY $ 
LIST 
A Must For Your Kit — 
Get One Today 
at your Parts Distributor. 
BLONDER-TONGUE LABORATORIES, INC. | 
Dept. JF-3, Westfield, New Jersey 
Manufacturers of TV Cameras, 
TV Amplifiers, Boosters, 


UHF Converters, TV Accessories 
and Originators of the Masterline 
and ‘Add-A-Unit’ 

Master TV Systems 
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TELEVISION FOR RADIOMEN (tre- 
vised), by Edward M. Noll. MacMillan 
Co., New York, N. Y. 6 x 9 inches, 662 
pages (black and white) and 116 pages 
(color). $10. 

This new edition material on 
transistors, uhf and color. It presumes 
that the reader understands radio and 
wishes to learn TY. 

The major portion of the book (16 
chapters) is devoted to black-and-white 


TV. There are four chapters on color. 
The author gives clear and complete 
discussions on the functions of parts 
and circuits and his topics are well 
planned. Many illustratior how typi 


cal circuits and block diagram 
Installation, adjustment and trouble- 
shooting receive two full chapters. They 
are all fully detailed with step-by-st 
procedures for the technician. There j 
also a step-by-step list for the viewe 
to guide him in turning on the set and 


adjusting for the best picture. Sweep 
oscillator $, oscilloscope and generato! 
are also discussed. 

One chapter shows the reads how 
to apply math in his work. The uhf 
chapter is comprehensive and includes 
basic information on antennas, tuners 
and test procedures. 

The section on color provi a ood 


groundwork of information on tubes 
and the NTSC syste) 


ELECTRONICS: THE SCIENCE OF 
ELECTRONS IN ACTION, by A. W. 
Keen. Philosophical Library, Inc., 15 
E. 40th St., New York 16, N. Y. 5% x 
8', inches, 256 pages. $4.75. : 
In their frenzied race toward extend- 
ing electronics into new I t to 
improbable uses, a few enyinee 
worry about the increasing complexity 
of their work and its relationship to the 
lay public (for whor ifter all, the 
research and work are being done). 
There is no question that the fruit 
of electronics research re accepted 
But this is not enough. What the author 
wants icceptance with inderstand- 
ing. And so we have a book that de- 
scribes how this new technology ime 
into being and how it brings us many 
strange, wonderful and awe-inspiring 
new devices. Yet thers mething 
missing. The developments are mar- 
velou the writing le o. The back- 
ground history of electronics is made 
into a factual recital when hould 
be a mad rush of excited reporting. 
The author cannot leave his engineer- 
ing training for any length of time 
so he brings his circuits, his wave- 


forms and graphs along for a reader- 


Completely New! 
DYNAKIT MARKII 


An amplifier kit which provides the 
finest sound at low cost. The listening 
quality of the Dynakit is unequalied by 
any amplifier, regardiess of price; and 
this kit can be readily assembied in 
about three hours 
The Dynakit uses a new bug-free circuit 
designed by David Hafler. Complete repro 
ducibility of operating characteristics 
guaranteed by the use of a factory-wired 
printed circuit board. The Dynakit comes 
complete with all components including the 
super-fidelity Dynaco A-430 transformer 
Specifications: 

Power Output: 50 watt t 
watts peak. Distortion: und 

than 1 harmonic t 


Response: Plus or mir a 

Plus r mir l Square 
Wave Response: £ 
to 20 kc. Sensitivity volt f 
Damping Factor: 15. Output impedances 


69.75 


net 


OC USEC) OAIVO, OUNUD 














Dynaco Output + | 
Transformers 


Featuring para-coupled 
windings, a new design 
Principle (patents pend 
ing). These transformers 
use advanced pulse tech 
niques to insure supe 
rior square wave per 
formance and undistort 
ed reproduction of tran- 
sients. Dynaco transformers 
handle full rated power over the 
entire audio spectrum from 20 cps to 
20 kc, without sharp rise in distortion at the 
ends of the band which characterizes most 
transformers. Conservatively rated and guar 
anteed to handle double nominal power from 
30 cps to 15 kc without loss of performance 
capabilities 
Specifications 
Response: F or minus 1 dab 
kc. Power Curve: Within 1 ct 
k Square Wave Response 
tartian fram 20 ene te 














Feedback: 30 db 





MODELS 
A-410 10 watts 6V6, EL-84 14.95 
A-420 5 watts KT-66, 5881, EL-34 19.95 
A-430 S50watts 6550, EL-34 (6CA 29.95 
A-440 100 watts 6550 39.95 
a t 1 primarie pt A at 
rtiar for ack 
Additional 2 D and 
Dynaco com r 
quest inclt g 
modernization of W 
amplifiers to 50 watt r ut and 
other applications of D 


formers 


DYNA COMPANY 
5142 Master St. 
Phila. 31, Pa. 
RADIO-ELECTRONICS 
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BOOKS (Continued) | 


ship that will regard them as electronic 
abracadabra. 

The author has written 
survey book on electronics—one 
would be suitable for 
in engineering. But the general public 
will have to wait. The Paul de Kruif 
of electronics has not yet appeared.— 
MC 


an excellent 
that 
a freshman class 


BASIC AUDIO COURSE, by 
Carl Hoefler. Gernsback Library, Inc., 
25 W. Broadway, New York, N. Y. 
(Book No. 66). 51 x 8'4 inches, 223 


7" 


pages. $2.75. 


Donald 


This is a complete and clear audio 
course on circuits, components and de- 


sign procedure. Nonmathematical, it 
will be found useful by technicians and 
hi-fi fans. 


The book discusses sound itself, 
plifiers and power supplies, 
attenuators and filters, 
microphones and 
The author shows 


am- 
distortion, 
speakers and 
sound recording. 
how to work with 
logarithms and db, how to design am- 
plifiers and how to understand and 
avoid distortion. The important subject 
of filters is covered in a large chapter. 
Another chapter gives adequate cover- 
enclosures and how to 
Placement and use of 


Re- 


age to speaker 
construct them. 


mikes and speakers are described. 


cording information is given on track- 
ing error, how to interpret the light 
patterns and faults revealed through a 
microscope. Tape head alignment and 
bias adjustment are also discussed. 
Many useful charts, diagrams and 
ibles are included. The chapter on 
pads and filters is especially rich in 
ich data. 


This is a happy combination—the 
knows his subject very well 
adept at passing his knowledge 
reader.—/Q 


author 
and is 
along to the 


HI-FI SPEAKERS AND ENCLOS- 
LURES, by Abraham B. Cohen. John F. 
Rider Publisher, Inc., 480 Canal Street, 
New York 13, N. Y. 5% x 834, 368 
pages. $4.60. 

This comprehensive work will round 
out the library of any hi-fi fan for it 


deals with the least understood of all 
audio subjects. The author, who is 
engineering manager for University 


Loudspeakers, Inc., uses no “‘engineers’ 
talk” in his book. The language is 
clear and the diagrams are many. The 
only mathematics are detailed dimen- 
sions for enclosure design, numerical 
data for crossover networks, correct 
horn lengths, ete. 

The book has three parts: speakers, 
enclosures and the room. The first cov- 
ers in much detail the construction and 


characteristics of dynamic, electro- 


static, crystal and ionic speakers. The 
next part shows the effect of baffles, 
horns, speaker resonance, ete. and how 


to determine their optimum value. The 
last shows how the room plays a def- 
jnite and important part in hi fi. Speak- 
er placement, reverberation and correct 
volume level are among the topics. 
The appendix includes 20 pages of 
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from the VOICE OF AUTHORITY IN SWEEPS. 





(B) 


FAULT: Picture compression and s 





FAULT: “Ringing.” sw 


1 RAM Electronics Sales Co. 
SPOT and FIX) "= 
Send me FREE 1956 RAM ‘‘PIX-A-FAULTS” 
BOOK. 
TV FAULTS rast! 


FREE RAM BOOK SHOWS HOW!! city 


Typical latest field-proven servicing dete you'll find in your r RAM book: 


Street 
Zone State 


a aorta —-— eee 
— 

I 
! 
I 
i 
Name | 
Firm__ | 
! 
! 





CAUSE: Incorrect value of balancing stretching 
R-C network across one-half of H CAUSE: Capacitance value of boost 5 
Yoke winding Capacitor (connected to linearity CAUSE : Sans 
A): H. Yoke current wave-form 7 C too low 7 anol a 
Obtained by connecting scope (B): H. Yoke current wave-form _ 
across 10-ohm resistor inserted Leaky boost capaciter could cause 
io series. similar effect {D): H. Yok “ = 


For over 10 years, RAM has specialized and pioneered in sweeps exclu- 


sively. RAM designs them, makes them, 


counsels TV set manufacturers 


on them, field-services them, educates Servicemen on them — leads the 


industry. 


No one but RAM can bring you such proven data — as shown here and 


in the RAM Manual. 
you can depend on RAM for... 


THE VOICE OF 





MOST monufacturer now! 


In manufacturing know-how and field experience, 


AUTHORITY IN SWEEPS 


Send coupon todoy — get the BEST information from the FORE- 





R A M ELECTRONICS SALES CO. - Irvington, N. Y. 


Canadian Sales Division: Telequipment Mfg. Co., 
Export Dept: Dage Corp., 219 E. 44 St., 

























“INDUCT-0-PHONE” 


The latest 
electronic 
marvel 





wires, 
works on fully 
magnetic in- 
Ideal 


for hospitals, 


. 
No 4 
assemblies, mu- 
a thousand 


‘A 


large 
beauty salons and 
and one other uses, or simply for fun 
at parties. Installed in many hospitals 
—and even in the British Parliament 


and House of Commons......List $15.65 
FREE! 1956 Fen-tone catalog. See the 


many terrific values in the new 1956 Fen-tone 
Hi-Fi catalog including mikes, tape decks, 
cartridges, record changers, silent listening 
devices, etc. 


FENTON COMPANY 


15 Moore Street, New York 4, N.Y. 


duction, 


seums, 


Sold through better 
Audio Distributors 
See yours today! 








West of Rockies, 
Orices slight] y higher. 





Ltd., Ontario 
New York, N.Y. 


TRAINS YOU 
IN SPARE TIME 


T 





RADIO” 


Only fro COYNI 

modern alee minute TV H 

Easy to ft Ww instr tior 

with 2150 phot and diagr N 

Radio Co rse with I 

cludes UHF and ¢ LC / rh I 

ance by Coyne Staff 7 t 
help you EARN MONEY QUICKLY IN 
rV-RADIO SALES AND SERVICE BUSI 
NESS—part time or full time. COSTS 
MUCH LESS y only for 


“put together kit 

SEND COUPON FOR FREE BOOK 
SEND COUPON BELO 

MENT PLAN NO COST OR ¢ 

rION—NO SALESMAN WILL ¢ 


A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
50 - Paulina pept. a6-HT4 Chicago 12, Illinois 





r ; 

| COYNE ELECTRICAL SCHOOI | 
Television Home Training Div 

| 500 S. Paulina St., Chicago 12, Il Dept. ac-HTal 

| __ Send Fi | 
H I 

| 

{Ns - | 

[A -| 

l cit | 

i] ' 













BOOKS C 
diagrams with data for cor 

FIELD closures for speaker Trot ‘ 
inches, 


THE USE OF SELENIUM PHOTO 

CELLS AND SUN BATTERIES, by 

John Sasuga. International Rectifier 

Corp., 1521 E. Grand Ave., El Segundo, 

Calif. 6 x 9 inches, 58 pages, $1.50 
Hard on the heels of t 

licity flare up on sun | 

first modest catabook 

A small, though very 


TECHNICIANS 


©” Broaden the scope 
of your career with Bendix Radio ! 








Get @ Professional status the right direction, it 
; @ The prestige of representing and contains &@ surpri 
these BIG the leader in its field. — — ere 
V . @ Liberal field allowances : oe asi 


ults and construction data 

of projects—light-powered 

cillators, a batteryle " | 

by light, a light meter ar | 
takes no Nostradamu 

sun batteries, plus trar 

turized components and | 






have 5 or more years of electronics expe) 
many ways as a Ben adio Field | 


whil 













will open entirely new 
proac h for the electronic | 


*A_ coined word, extracte 


SONICS, by Theodor |f Hueter and 
Richard H. Bolt. John Wiley & Sons 
Inc., 440 Fourth Ave., New York 16, 
N. Y. 5!, x 9 inches, 456 pages. $10 


Many radio technicians 1 I 
VISION OF BENDIX AV Ny CORP aware that sonics (and 
“eat 4 Maryland / ultra sonics as well) mear 


Phone VA ley3 





Sonic vibrations are used ir 
* drilling, medical diagno 


ing, locating fish and other DIé 





\ — - » 
= a sound wave in front of 

















under water, siren generato 


i? ALLDIC) 


Pere | O/2C0~~—=9 rs, ete. TI 
% ‘ollege-grade ‘xt cove! the ent 

FRADIO field tee : A lat nd } 
5SERVICE Toys standpoint. 











‘ and pw HERE 1S LATE INFORMATION INA After discussing the ba 
¢ apacitor | HANDY FORM FOR TELEVISION AND RADIO of vibration and radiatior 
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REPAIRMEN, SERVICEMEN AND STUDENTS 


























AUDELS T.V. RADIO Stren Loe vasa ul 
‘ ERY eet strictive ransducers ind re 
» ith age SERVICE LIBRARY 
le akage € he « ker Highly Endorsed — Over ae These chapters are lengthy and in 
Pages—1048 Illustratior "the . 
Model LC-2 Diag: ams. 1001 “sacar ere Se many diagrams and tables, a » rete 
Facts & Figures on Modern ences for the aid of student 
Dealer Net Televisior Rade, Electronic a 
; A chapter on testing 
Ft at yo finger ends ‘ . 
a ¥ as INCLUDES TRANSISTORS discusses standing wave ind ‘pu 
-e 9 & Transistor Circuits, Record | techniques. Photograph ir 
: > se 7 hog er fe sonic washing machine, therapy app 
te ape le 10- | . ps * . 
@. yey ee nograph Pick-ups, F.M., Auto | ¢ators, a siren and drill.—/Q . 
= test leads. Radio; Radio Compass, Short 
ar Simple to Wave, Radar, ete MASTER GUIDE TO THEATRE 
; operate. ASK TO SEE IT! MAINTENANCE, by Aaron Nadell 
$24.95 | ng a soa Sh a Aaron Nadell, 130-57 Lefferts Park 
+ Reale satiation ae ; : 
wired structic istallation—Oper- | Blvd., South Ozone Park, N. Y. 5% x 
. b } ation—Repair ouble Shoot- 7% inches, 240 pages. $5. 
> ing. St to get Sharp, eet 
Clear 1 res. Install The author—known to readers of thi 
Aeria w to Test. Ex- on wee . n : P 
“Two Testers In One” plains Color Systems, Methods magazine for some decade iS a write! 
Now—checks 70 critical tube types of Conversion, Terms, etc. In- | on electronics, with special empha 
: $ cludes Ultra High Frequency . = a J ont 
® Quickly locates tubes with gas, grid to | ss —Valuable for Quick Ready on motion-picture applicatior is an 
cathode or heater to cathode leakage, | COMPLETE Reference and Home Study. experienced motion-picture man. TI 
and grid emission in RF, IF and AGC | . 2 . 
Circuits. 2 VOLUMES Get this Information book covers the range from financi1 
© Only type tester that finds all tubes for Yourself. and insuring theatres to “The Mechar 
BA : 7 DAY TEST—PAY ONLY $1 A Month ; é » ik one ‘ “aie : 
causing picture overload, low sensi- ies of Candy Selling.” Four of the cl 
tivity, poor sync, etc per ---------- MAIL ORDER------------— . c » * —— 
@ Checks all capacitors for leakage with man auadis tee wabio semis 23 St.,N.Y.10,N.Y. ters are devoted to theater ‘ nd nd 
| voltage opplied. ms MuoehS Lea ot ET chuene't: aa ake acoustics; one to public address in th 
At Leading _Distributors! $i monthly unt $8 is paid. Gtnerwise T wil return the theater. Electronics and sound get into 





Mig by other chapters, specially the one on 


SERVICE Tees, ~_— = = | drive-ins and that on new development 
Address —_ aa ° ; 


The glossary (which conta 
171 OFFICIAL ROAD @ #£ADDISON, ILL. Occupation terms as “color wheel” and Kerr cell) 


Employed by __ ae will interest electronics men 
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LEARN TY 


Write for free literatur Dept 


V.S.1. 





1A for re 


Work on tate model pager n modern equipment and service techniques: under qualified t truct 
Short resident and spondence ourses—no unnecessary math or theory—also UHF Col TV 
APPROVED FOR VETERANS day and nite classes 


sidence—Dept 


TELEVISION SCHOOL Genk Gen wee. 


“At the most practical 
school in the west 


1AC for corresponde 


California 











ENGINEERING © 
B.S. DEGREE <~ i a7 
IN 27 MOS. Crs 


har 1 \ A ‘ 
Gl 


ne, Sept., Dec., Mar. Catalog 
INDIANA TECHNICAL COLLEGE 
1566 E. Washington Bivd., Fort Woyne 2, Indiana 


> 





— SS abe 


PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
ELECTRONICS 

RADIO SERVICING 


| Television Servicing | 


(Approved for Veterans) 
BUILDING AIRCONDITIONED 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 


1425 ELTAW PLACE, BALTIMORE 17, MD. 














RCA INSTITUTES, INC. 


of Radio Corporation of America 
New York 14, N. Y. 


A service 
50 West 4th St 
OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 
RADIO, TELEVISION, ELECTRONICS 
Approved for Veterans 
Write Dept. RE-66 for Catalog 





























ag 0 Hl H SCH 


o classes id. Easy spare time trair 
ing covers big « hoice of subjects. Friendly 
instructors; standard texts Full credit for 
previous schooling. Diploma awarded 
Write now for FREE catalog! 


WAYNE SCHOOL Cotalog HKE-4 


2527 Sheffield Ave., Chicago 14, Illinois 


cer vour F,6,0. LICENSE wisn 















poaeegrcngehsns D.C. and HOLLYWOOD, CALIF. 


t with ce 


"GRANTHAM. ‘School of Electronics 





Desk 4-C, 821 19th St 








teur or 7 

for FREE ROOK 
CANDLER SYSTEM CO 
G. Box 928.D 





GET INTO 


rected 


Write — catalog 


VALPARAISO TECHICR INSTITUTE 
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A 
et wes 
iy, & wanted career men: 
Oe 
Train for a career is 
Demand for our graduates « supy 
Fifective placement. Modest sts S 
lasses. Well-equipped labs. Be pus 
ipproved for Vets. Enter June, Sept Marct 
BACH. SCI. DEGREE IN 27 ccm 
Complete Radio Eng ITSe IV. UHI 
FM, Electronics. Also Mech., Cis Elec., Ch 
Acro. Eng 36-month B.S. in Bu i Ger 
Bus., Acctg., Motor Transport Met 
students faster. Prep courses. Write J 
McCarthy, Dir Ad> ualog a 
ij Y yur Career in I ineerine & ¢ 


—~ merce. 


STATE COLLEGE } 


™ 2466 College Avenue, Angola, Indiana | 


oie TV REPAIRMEN | 
& ) EARN TOP MONEY! | 
Tm De IN J > MONTH , COM- 
bd s ars I SERIE, TV. Stream 


Wr 


INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington, Indianapolis 4, Indiana 


EARN MORE MONEY— 





BE A PROFESSIONAL 


TELEVISION , 


SERVICE 
TECHNICIAN 


GET DOWN-TO-EARTH 
PRACTICAL TV TRAINING 
WITH WTI EXPERTS FOR 
THE TOP PAYING $5,000 
$10,000 PER YEAR JOBS 


UHF—C OLOR—VHF 
Master the latest, up-to 
the-minute TV and Cc r 


TV development nts QUICKL Y 





ase — 





Pee" 










SEND FOR 
FREE 


BOOK TODAY! 


WESTERN TV « real ey n tive equipment 
PS AND LE T t test 
4 be 
r ary { 7 
y po . ou learr 
T ry AM. FM. VHF F 
can and r 
r y profitable businesse 
t and most PRACTICAL PERSONALIZED TR 
BEHIND THEM. You concentrate all y ¢ 
a PROFE ONAL TV SERVICE TECHN 
t ath and engineering tt y 
N EARN WHILE YOU LEARN. Special Fina 


APPROVED FOR VETERANS. Find t how y c get 
— a fact-packed 


WESTERN America's Leading 
TELEVISION Television 
INSTITUTE Servicing Schoo 

R ——— =e oe oe ow oe 


Western Television Institute Dept. E-65¢ 
| 341 W. 18th St., Los Angeles 15, Cali¥ 








| Without obligation, please send FREE fully illustrat | 
” klet. (No salesman will call.) j 
| NAME_ a AGE... { 
| ADDRESS | 

CITY ee ee. = 





Your choi e Oo} 
is highly 
to your career in 


school 


7 nor ane 
um pe ant 


INDUSTRIAL 
ELECTRONICS 


TELEVISION 





Become an 
ELECTRICAL 
ENGINEER 

or an 
ENGINEERING 
TECHNICIAN 
at 


MSOE in Milwaukee 


B 
t 
t 


TECHN 
MSOE 


one of America 


trial cente1 


leader in elect 
— with com] 
including the 


equipment 
amateur radl 
offers 93 sul 
engineerin f 
television, elect 
and electricity 





SCHOOL OF ENGINEERING 
Dept. RE-556, 1025 N. Milwaukee St { 
Mitwaukee 1, Wisco 
Send FREE career | 

[) Electrical | nee 

I am interested ir 

Name 

Addres: 

City Zone 

If veteran, give d T ge 








Only the 5 TOP QUALITY brands of 


STANDARD 
BRAND TUBES 


AT SENSIBLE PRICES! 


@ Individually boxed @ First quality only 
@ Brand New @ 90-DAY RETMA guarantee 
@ No private brands @ No rejects 
@ No rebrands or rewashed bargains 
Write for complete price list. 
Over 1000 tube types in stock. 
TRANSMITTING TUBE SPECIALS 


(Brand New Sure 


4PR60A $50.00 803 $ 2.00 
304TH 10.75 807 1 

307A 80 807W 5933 2.85 
450TH 47.50 866-A (RCA 1.25 
750TL 50.00 872A 1.25 





2 COLoR TUBE CARTONS 





a“ y 
art 
aka Dis 
y 
f any z 
Size FOR TUBE PER 100 
“ AU6 te $1.00 
GT 6SN7 te 1.25 
GT 183 t 1.50 
Large G SuU4G, et 2.00 
WHITE GLOSSY BOXES 
Completely No pr } or 
Otherwise same as above 
Sa high @q : © 
Specify waive” when or 
w n color not s d 
2 tons w be shipped 
Truss STACKER 
t sy n Min — — 
: 10. M. “og carton 
st s 10 GT a ey 
SIZE PER 100 
“ stack $1.50 
GT 2.00 
SAVE STACKERS. Either 


ze nly $10.00 per case 
f 1,000 FOB. New York 


DIRECTRON SELENIUM RECTIFIERS 
Full Wave Bridge Type 











Max 18VAC 36 VAC S4 VAC 72 VAC 130 VAC 
amos 14voc 28 voc 42 voc 56 VOC 100 voc 
i $1.35 $2.30 $3.70 $4.50 $7.40 
2 5 5.90 
2'2 
4 
6 
10 
i2 
20 
24 
and f 
ord 
> € ‘ S 
Tr ‘ are ae Gian 60 seer specifications 
NEW RECTIFIER TRANSFORMERS 
1 Amp $ 5.75 
sont ,us Ratings 2 675 
PRI: 115V. 60 cycles input 4 8.75 
SEC: 9 12. 18, 24 and 36 2 16.65 
volt 4 Amps 35.65 





NEW RECTIFIER CHOKES 
s Ratings 


1 Ame 1 My 1.5 oF $ 4°95 
2 ar O04 Hy 9 ohm 5 
aa O7 Hy 6 Wr 7.95 
12 Ar Ol Hy 1 ohm 14.95 
24 Ar 004 Hy 025 ohm 29.95 
FILTER CAPACITORS 

Capacity voage Each 
400 MFO “ss $1.00 
5900 MFO 200 v 1.95 
500 VFO 50 Vv 85 
1000 MFO is Vv 85 
1900 MFO 35 Vv 1.50 
2000 MFO 50 Vv 2.25 
6000 MFD is v 2.50 





GET A U.S. NAVY 
SNOOPERSCOPE 


The Infra-red 


device that 


LETS YOU SEE 
IN TOTAL 
DARKNESS !! 


BRAND 5] 60: 00 


NEW 





Write for details 





WRITE FOR ‘'BARRY'S GREEN SHEET" 
ISSUED MONTHLY. FREE 


TERMS: 25% deposit with order nce oo 
a 


bala c 
rchandise guaranteed, F.0. 8. N.Y.C 
y ELECTRONICS 


BARRY “ 














512 Broadway, Dept. RE, N.Y. 12, N.Y. 
Call Us Da to Night 
Hour Phone S« 
a: WaAlker 5- ——— 
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Quickly, Accurately checks 


@ PAPER, MICA cERAMic 
CAPACITORS 

@ ELECTROLYTICcS 

@ CONTINUITY 

@ AC DC VOLTAGES 

@ FLASHBULBS 


“"trV04,, gf 


SATISFACTION 
GUARANTEED 

OR RETURN WITHIN 
TEN DAYS FOR REFUND 


ee — CAPACITEST, ce 


It will eck ndenser at 150 V wt x wt By t 





ready 
NOTA KIT. 


FREE oer. irsine 


Free with eact 
ew ki ng ltage 


A\ 1 backs t CAPACITEST Accurate 





ws open, shorted i te 
Compact: 4"x4' x2" —lightweight 


The Barjay Co. 


for bench or. rots kit. 





145 West 40 Street New York 18, N.Y 
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PROFESSIONAL TRANSCRIPTION TUR AND VISCOUS- DAMPED 


TONE ARM 


THE FINEST TRANSCRIPTION TURNTABLE AND TONE ARM FOR THE PROFESSIONAL USER AND THE AUDIOPHILE 























New 





PK-100 TRANSCRIPTION TURNTABLE 


ght the connoisseur, 








3-speed instrument to deli 








is precision engineered t t ance and 
*‘wow-free’’ operation. A heavy-duty, constant speed 4-pole inductior t } ble € ntr 
to permit instant adjustme mt of the ndivid 1 speeds to witt ¥ ree 
voltage variations. The ) reely s and isolated b g ‘ t 
transferral. The heavy, cast aluminum turntat is rim-driven and t 
effective flywheel action. Idler disengaged in P sition. Mee fe flutte 
content, etc. Size: 1% x 14” and requires 2 clearance abc F 
110-130V 60/50 cycle AC Supplied with removy able speed I te 
Handsome hammertone gray finish. Shpg. wt., 20 Ibs. : . 
PK-100 Net 49.50 
PK-90 VISCOUS-DAMPED TONE ARM 
This transcription arm assure endable and stable opera ation Zz é e of 
\ *‘viscous-damping The arn upported at a single px b A Fe cligible 
friction. Damping is accomp! yas ne fluid occupying eg A ket. Th 
damping control permits high cx pliance and negligible trac g 2 either 
< record or stylus should the tone arm be accidently dropped. Lov t ar € 
jumping are likewise minimized. The tone 1 accept all rec c 
all hi-fi cartridges by means of precisely engineered adapters w! t < 
stylus pressure. 
This tone arm is a quality companion to the PK-100 with match ng finish npg. Ww 2 
PK-9 Net 19.50 
































Packed into a 21Q”xJle"x1l%" plastic case 





his Two Transistor plus crystal diode radio 

kit offers many surprises, utilizing a regener 
ative detector circuit with trar ormer upled 
audio stage, gives you high gain and excel 
lent selectivity. Pulis in dis witt 
ease with more than ample earphone volume 
Kit comes complete with two transistors 
erystal diode loopstick Are anne transistor 
audio sranaformer res r ers. pias- 
tie cas » Incl iding s her ste and in 
struct! 
KT-6 "Comnptete Kit less earphones 

Net 11.80 
MS-260 Ne per Power Dynamic 

Earphone, idez 


for Tr angistor 
Bt 100 ohm, D 


@ 40-14000 CYCLE 
@ NEVER BEFORE AT SUCH A PRICE! 





















































Lafayette brings you one of the fin- ew: 
eae x” SENSITIVE SELECTIVE BUILT IN ANTENNAS 
Se gr ee eee © TRULY PORTABLE: Only 51/2” x 3%” x 134” Weighs only 14 ox. with batteries 
ycles + 2 db 28 a phire yl 
re ~~ all pon wis, Needle press ie @ TRULY PERSONAL: Has built- in private earpiece so only you can hear © POWER 
only 5 grams on LP cond 12-15 FUL-SELECTIVE: Power, sensitivity and selectivity that only a vacuum tube superhet 
grams on 78. Output is .5 volt circuit can give 
Complete with turnover mechanism Ar t 
and knob, fits Webster, Garrad, VM f P g 
Collaro and tone arms leading treme er t e 
manufacturers of rece “a changers ‘ 
and players. t P € 
PK-.7 Singly, Each 2.75 t o< 
In lots of 3, Each 2.50 I F 
€ t te 11.9 
@ Checks Shorts, Leakage, and Gain 5 
A “must” for servicemen, experimenters and BATTERIES 
engineers. Tests both PNP and NPN type 1 — Burgess U30 1.75 
transistors. Gives 2 separate checks; first zs 2 
0-BAD check for shorts and leakage, and 1 — Burgess = ° 
— for GAIN. Gray hammertone case 6! e 
3” 2%". Kit includes case, meter, a r- REEL OF TAPE! 
parts wih full assembly and operating instruc- oe yong petri dl fk ‘wy > E 
tions. Simple to build. Fast, accurate. Shpg. ° AN ING l N 
wt. 3 lbs. La t ME 
Kit 7.9 F 
NEW POCKET AC-DC VOM MULTITESTER 
2,000 ohm per Volt on AC & DC 
© Completely wired — Not a kit 
Accurate VOM with a ensitivity of 2000 
ohms per volt on both AC and DC. Single se- be < 
lector rome 3” 160 amp. meter. Scales " } 
DC Volts -10-50-500-1000; AC Volt LAFAYETTE TIME 2 TAPE [ $2.45 
0:10-50-500-1000: Ohms: 0-10K, 0-1 Meg; 1800 FT. - 7 INCH REEL \ $2.59 
DC Current: 500 ua and 500 ma; Decibel 
—20 to +22, +20 to 36; Capacity: 250 mmf 
to .2 mfd and .005 to 1 mfd. Heavy nee 
panel, metal bottom. 44%" x 3/2” ; - 
With batteries and test leads Shpg. wt. 4 ibs. = hove — — =e dl 
prisms — lig weight of! mete ‘ 
RW-27A 7-95 | COMPARE IT WITH ANY MIKE Scauteta Gah anuh nd sirens 
: AT 2 to 3 TIMES THE PRICE 5-308 ee? 20.78 
A_qualit tal Microphone for 8. ' ET 
NEW! ALL-PURPOSE Pa“aystems, house recorders. ¢te. Fis = 3: Fo NET 47.83 
Frequency response 30 to 10,000 F-18683 F NET 20.95 
DYNAMIC EARPHONE cycles, Output level —52 db. Pro- F.103 ax ~ NET 21.86 
— ample ome for yee bo F-164 7x 4 NE T 24.95 
ow gain ifiers. Complete with ' s : 
®* FOR RADIO AND TV LISTENING Sf, Ot tuaalded cable daar whee 5-117 — 10x FE... NET 23.98 
a x5 NET 
* FOR SUBMINIATURE, MINIATURE] 32g ach 3.98 FURIBES CEOS 
AND TRANSISTOR RECEIVERS Sree, C00 = Add 10% Fed. Tax te Above Prices 







HIGH SENSITIVITY 20,000 OHM PER VOLT DC 
10,000 OHM PER VOLT AC MULTITESTER 


35 ve 3° METER SILVER CONTACT SELECTOR SWITCH 1° PRECISION RESISTOR 


Ye 
LOOK AT THESE FULL SCALE RANGES! 

D.C. VOLTS: 0-6; 0-30; 0-120; 0-600; 0-1200; 0.6000 Voits—A4.Cc 
VOLTS: 0-6; 0-30; 0-120; 0-600; 0-1200 Volts—RESISTANCE: 0-10K; 
0-10 Megohms—D.C, CURRENT: 0-60 Micr 
. ; 0-600 Milllamps—DECIBEL: —20 to +17 db (C 
0.774V) —CAPACITY: 0001 - .01; .0OS 1S mfd—INDUCTANCE: 20 
2000 miilihenry—OUTPUT RANGES: 0-6; 0-30; 0-120; 0-600 
o- = Voits 



















> new I afayett e} 
ensitivity of 

number 
if made 
meter. Size: 


RW-30A 














































POWERFUL SUPERHET POCKET RADIO 



































A sensitive all-purpose earphone 
for your listening pleasure. Combines the 
range of a dynamic earphone with the per- 
formance of its special magnet to give you 
excellent reproduction. Lightweight and 
equipped with ear support that slips com- 
fortably over your ear, You can relax! The 
support is practically invisible — the ear- 
phone can't slip out— it can't fall off. 


designed 
















Ideal for use with TV and radio sets, am- 
plifiers, miniature and transistor receivers etc. Complete with 
3 ft cord. A super value for the price! 

MS-278 — 3000 ohm impedance, 1000 ohm DC resist- 
ance, with phone tip plugs Net 1.95 
MS-277 — 6 ohm impedance, with phone tip plugs. For 
Silent Radio and TV Listening or Viewing Net 1.95 
MS-273 —3000 ohm impedance, 1000 ohm DC resist- 
ance, with subminiature phone plug and 
matching phone jack Net 2.39 
MS-279 — 6 ohm impedance, with subminiature prone 
plug and matching phone jack. For Silent 
Radio and TV Listening or Viewing Net 2.39 























! ae. 73 - 
RE i a fay a 
MOTE CONTROL . Rat NEWARK) | 24Centeatave 
FOR SILENT = 100 SIXTH AVE. PLAINFIELON)  129West nest 
4 NEW YORK, N.Y. BOSTONMASS “10Federaist | IM 
am ila dic Include postoge with order ' 
| Send FREE 132-Page Lafayette Catalog ; 
© For Hard-of- Hearing ' ' 
© For Lote Listening § Name ' 
One or two people can both see or hear ' ' 
the program with the loud speaker cut-off ' 
The hard-of-hearing can listen to radio or Address ' 
TV without turning the volume so high | ' 
that others can't stand the noise. Comes ' 
opaeeeee — miniature phone and 20 {t. Cis on == ' 
ms-i25.. net 6,50 ; ee 








JUNE, 1956 





eth at 


129 




















DO TECHNICIANS GET JOBS 100 EASILY? 


Never before has it been so easy for a technician 
to geta job Just because jobs are so abundant- 


it’s harder than ever to choose the right one. 


At IBM, a leader in the rapidly expanding 
electronic computer field, you can actually assume 
engineering responsibility working on the world’s 


largest computer! 


After advanced computer training (up to 9 months 
with pay) at IBM’s Kingston, N. Y. school, you'll 
take an active part in the fastest-growing program 
in the electronics industry. You'll learn the 

latest computing techniques, use the finest test 
equipment, and work with the largest computer in 
the world. The future never looked better at IBM, 


long a leader in its field 


If you possess at least a 2-year technical school 


background emphasizing electronics, you're eligible 


for experience money can't buy. Write now 
to N. O. Heyer, Room 3106, International 
Business Machines, Kingston, N. Y. We can arrange a 


personal interview to discuss your career objectives. 





Producer of electronic 

data processing machines, 
e/ectric typewriters, 

and e/ectronictime equipment 


Customer Engineers: opportunities are also 
available, locally, for technicians to service 
IBM machines, after training with pay. 
Contact your nearest IBM office 








RADIO-ELECTRON 





cC 


c 
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ACTUAL SIZE 


complete with selector switch... 


RIE 
Wat eel > 0 Pr, 
ELECTRICAL INSTRUMENT CO. | “SB OP OP 
A 3 : » 
ae . 





Bluffton, Ohio 





CARRYING CASE 


@ EXCLUSIVE SELE 
peeds circuit and range 
he first and only miniature 
vith this exclusive feature forq 


»f selection of al 


$2.90 





Model 310 MIGHTY MITE 


the only complete miniature 


LOOK AT ALL V-O-M (AC-DC) 


THESE RANGES 


).000 Ohms/Voalit. 


DC VOLTS: 0-3-12-60-300-12 at 
AC VOLTS: 0-3-12-60-300-1200 at 5,000 Ohms/Volt. 
DC MICROAMPERES: 0-600 at 250 Millivolts 
DC MILLIAMPERES: 0-6-60-600 at 250 Millivolts $2950 
OHMS: 0-20,000-200,000 (200-7 ) at center ale) ONLY Dealer Net 
MEGOHMS: 0-2-20 (20,000-200,000 Ohms at center scale). 
JTPUT: Convenient chart t kK 


SEE IT AT YOUR JOBBER 
AND IT'S ONLY ONE OF TRIPLETT'S MIGHTY NINE VOM LINE! 





631 630-NA 630 630-A 625-NA 666-R 
Combination For Best Testing The Popular A Good Lab and er 
VTVM Around The Lat All-Purpose Production Line c 
Production Line V-O-M V-O-M Field T 
or Bench 





for dependable 
replacement in 
critical circuits 


? 
~ 
” 





To cut down on “‘tube juggling”’ 

quality of your tubes for you 

Take the RCA-6SN7-GTB, for exar 

out of a batch—is subjected to no 

electrical characteristics. Before 

closely controls such things as 

cathode emission and minimize interfa esistanc ter wire “pti FFM Sancbechen 
assure even cathode temperature rid dimensions and ir » plate y i S Harrison, N. J. 
diameter to insure uniform transconductar 1) Mica hole size and hole 

spacing to reduce microphonics. 

Yes, you can rely on the electrical unif of RCA Receiving Tubes! 


; 


Tell your distributor to fill y 


RECEIVING TUBES 


RADIO CORPORA ON OF AMERICA. HARRISON. N.J. 





